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Keeping count 
of calls handled 
daily means keep- 
ing informed on 
traffic tendencies 
—tkeeping ahead 

service require- 
ments. 


Veeder 


Counters—attached to the 
key boards—enable you to 
take periodic counts, give 
you data for forehanded 
management and show 
= the volume handled 
y each operator. 
Send for bookiet 


-» 11 Sargeant St., Hartford, Conn. 


EVERSTICK 
ANCHORS 





in anchor sales. 
WHY? 


EVERSTICK 

Anchor Ce. 

St. Louis, Mo. 
U.S.A. 


THE PEIRCE ONE-NINETY 
WIREHOLDER 


Wall bracket, insulator and screw all combined. 
A jab and a few turns and it’s ready for theline. 
Safe or 350 pounds. No tie wires required. 


Costs least to buy and least to install. Ask 
your Jobber. 


HUBBARD & COMPANY 
Pittsburgh, Pa. 


The er makes the Line; Hubbard 
kes the Hardware 


Telephone Cables 
ALL SIZES AND CAPACITIES 


Hard Drawn Copper 
Telephone Wire 
Galvanized Iron 
Telephone Wire 
Siemens-Martin and 
High Strength 

Strands 
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BOSTON—176 Federal St. 
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KNOBS are designed to permit flex 
C-B ible support to drop wires 

so that linemen waste no time trying t 
tie a long drop to the building wall. 


These knvbs are giving absolute satisfaction in use 
all over the country. Send for descriptive circular 
and prices. 


National 


TELEPHONE SUPPLY CO 


S100 SUPERIOR AVE., CLEVELAND, O 


Use the FRANKEL DUALCLIP 
with or without the pin 





No. 2528 
Patented June 27-16 


The DUALCLIP is extremely handy because of its 
adaptability to different uses. 

The hardened steel pin is removable and when re- 
aye holds rigidly. With the pin attached, the 
UALCLIP is used for testing on insulated wires. 
Remove the pin and you have an ideal clip for use 

around binding posts, spark plugs, etc. 
Order from your supply house 
ooklet on request 


RSorlTHE BEST ONLY 


RANKEL 


CONNECTOR CO.|INC.N.Y. 
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American Steel & Wire Co.'s 


W&M 
Tae 
e wk 
Strand —sree: wins 
Pole Steps 


Descriptive literature—free 


American Steel & Wire 
0 Company 


NATIONAL POLE CO. 
ESCGANABA :: :: MICH, 


228 Breadwey, Rew York 
1044 Sumailt Street, Teleds, Obte 
Bielte Building, See Freasizes 


Manufacturers of 


~~ 
—... 


Vitrified, Glazed, Clay Conduit 


We carry large stocks of round singles, 
square singles, two, three, four, six 
and nine duct, in standard and short 
lengths, splits, mitres and bends. 

Service and Quality Guaranteed 


THE CLAY PRODUCTS COMPANY 
BRAZIL, INDIANA 


MATTHEWS 
SCRULIX 
ANCHORS 


are not the best 
because they are 
the oldest, but 
they are the old- 
est because they 
are the best. 


W. N. MATTHEWS & BRO., Inc. 
St. Louis, Mo. 




















The Most Dependable and 
Economical Way to Do 
KMour Ringing 


is with the 


LEICH Frequency Converter 


Ring all your telephones at a cost of 30 to 75 cents per month. 


Free From All Patent Infringe mfle)jnits 


LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 





‘““7-A Frequency 


Converter’’ P GENOA, ILLINOIS 





DISTRIBUTORS 
ELECTRIC APPLIANCE COMPANY TELEPHONE & ELECTRIC S PPLY CO. 
Chicago, Dallas, San Francisco, New Orleans POST GLOVER ELECTRIC Co. Spokane, Wash. 
ST. PAUL ELECTRIC CO. Cincinnati, Ohio B-R ELECTRIC COMPANY 
St. Paul, Minn. Kansas City, Mo. 
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Victor Telephone Batteries 


erway 


B. P. & R. P. GRAVELY 


MARTINSVILLE, VA., U.S.A. 


——_ « ly —~S 


VICTOR 


DRY CELL 





Insulator Pins, Brackets 


Pole Steps, Cobs 


Standard and Special Sizes 
Locust and Oak 


Treatment: Plain, Painted Paraffined, Creosoted 
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“Special Lock Nut Binding Posts without 


extra charge.” If you believe that experience in 


manufacturing these articles for 
more than fourteen years, with- 
out a closedown, except for re- 
pairs and building, is worth any- 
thing, send your inquiries to 


B. F.& R. P. GRAVELY 


MARTINSVILLE, VA., U.S.A. 


who are ready to supply information, prices, prompt 
deliveries, and to render to you efficient service. 


Highest grade of materials obtainable, 
combined with our honest endeavor ir- 
respective of price to make the best tele- 
phone battery on the market is the rea- 
son for VICTOR BATTERIES giving 


“BETTER SERVICE AT LESS COST” 

You will serve your best interest by com- 

municating with us asking for samples 
' and prices. 


The CARBON PRODUCTS COMPANY 


Manufacturers of 


Dry Batteries and Carbon Products 
LANCASTER, OHIO 
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Telephone men 
are. often tempted 
to believe that their 
uusiness is handicapped by more than its 
share of troubles and problems, but they 
should not forget that they are immune 
from one worry that assails other indus- 
tries. That is the exhaustion of the 
source of supply of the commodity they 


ery so often we are told that the tim- 


upply is dwindling fast, and that a 
itively few years will see the last 
of the forests. Then we are thrown in- 
to a scare by the report that our oil re- 
sources are giving out, and that some 
time in the not far distant future, the 
deposits will not be adequate to fill 

he fuel demands. 

Not long ago an official report was 
made to the Pennsylvania Public Service 
Commission on the question of conserv- 
ing the natural gas supply, which is said 
to be uncomfortably near the point of 
exhaustion. The commission is making 
an inquiry to ascertain if legislation can 
he enacted to restrict the wasteful use of 
natural gas so that companies which pro- 
duce and market this fuel will not be 
lorced out of business because of a total 
lack of gas to sell. 

ok * * * 
No such 


phone 


danger imperils the tele- 
While _ the 


race retains its ability to wag a tongue, 


industry. human 
there will he an ever-increasing demand 
for telephone service, and also an ever- 
increasing ability to satisfy that demand. 

Men in the lumber, oil and coal busi- 


ness may have to go farther and farther 


CURRENT OPINIONS AND COMMENTS 


afield to obtain their raw product, but 
the dispenser of telephone service has no 
such problem. All he needs is the capital 
with which to meet a constantly growing 
demand. 


* * x 


Relieved of any anxiety about the 
stability and permanence of his business, 
the telephone man should plan to build 
solidly for the future. The reason why 
a timber shortage threatens, for instance, 
is because the early lumberman wasted 
the forest resources recklessly, striving 
only to get as much money as quickly 
as possible, without regard to the future. 

The telephone man has no such natural 
resources to waste; it is opportunity that 
he needs to utilize and conserve. The 
furnishing of a useful service to his 
community, the constant effort to im- 
prove that service, the cultivation of a 
friendly, co-operative relationship with 
his patrons—these will insure him a per- 
manent and profitable place in an indus- 
try which apparently faces an unlimited 
future. 

* * *K * 

The continuous demand for more tele- 
phone service has caused surprise in 
some quarters, especially in view of dull 
business conditions which have slowed 
down so many other industries. Commis- 
sions which have been asked for higher 
telephone rates, while admitting the jus- 
tice of the proposed increase, in some 
cases have hesitated ‘to grant a raise on 


the ground that price tendencies are now 


downward. On the 


theory of “public 


expediency,” they 
have been inclined to refuse an advance 
in rates. 

The South Carolina commission dis 
cussed this point in a recent telephone 
decision, and reached a _ conclusion that 
will be endorsed by everybody connected 
with the telephone industry. The com 


mission said: 


“Much has been said about this being 
an inopportune time for a_ revision of 
rates. The commission concedes that the 
financial conditions existing at present 
have given it much concern in regard to 
the readjustment of rates, and especially 
is this true so far as it relates to the 
yosition of the telephone company.  Sta- 
tistics show that while traffic of other 
utilities coming under the jurisdiction of 
the South Carolina Railroad Commission 
has decreased recently to the point 
where, at times, the outlook was alarm- 
ing, to say the least, yet the records 
show that demand for telephone service 
has increased regardless of the financial 
condition existing. 

This state of affairs has given the com- 
mission so much concern that it has held 
conferences with parties in a position to 
aid the commission in solving this prob- 
lem. The commission is asked the ques- 
tion repeatedly: ‘Why should the demand 
for telephone service increase, while traf 
fic tendered to other transportation cor- 
porations has so materially decreased ?’ 

The reply has almost invariably been 
that during a financial crisis it has been 
found that the telephone service is the 
cheapest, quickest and most efficient serv- 
ice obtainable, and with adequate tele- 
phone facilities the 
housewife, and others have been able to 
dispense with the expense of messengers, 


businessman, the 


14 


clerks, transfers, car fare, and other more 
costly services.” 


x * * * 


We are still paying a federal tax on 
telephone messages and telegrams, as a 
heritage of the war—it amounted to $8,- 
000,000 last year—and some authorities 
in Washington have been considering the 
return of three-cent postage on first class 
mail. There was another big increase in 
the second class postage rate July 1, 
which hits all that go 


through the postoffice, and, incidentally, 


publications 


made it cost more to place TELEPHONY in 
the hands of its readers than before. 

The various means of communication 
seem to be bearing a big share of the 
government load. There is, however, no 
tax on the vast bulk of mail matter that 
Congress itself pours through the post- 
office. The members of Congress con- 
tinue to “frank” their mail stuff, includ- 
ing tons of political speeches that no- 
body reads, department documents, free 
seeds and other less useful merchandise 
supposed to strengthen their political 
fences. 


Instead of recommending that letter- 


TELEPHONY 


writing citizens stand a 50 per cent in- 
crease for stamps, and publishers pay a 
higher second-class rate, it would seem 
fair for Congress to apply the postal ad- 
vances also to congressional mailings. It 
has been pointed out that it would help 
It would 
bring in revenue to the postoffice from 


the government in two ways. 


all necessary congressional correspond- 
ence, and undoubtedly would reduce the 
mass of political matter that now floods 
the mails and contributes toward a pos- 
tal deficit. 


If the telephone, the telegraph and the 
mails have to pay a tax, why not put a 
proper charge on the political matter that 
now clutters the mail boxes and bends 
the shoulders of the letter-carriers. 

It is gratifying to note that, since 
President Harding took command of the 
definite 
More power to 


taxation program, some real, 
progress has been made. 
him in his effort to effect economy in 
governmental expenditures. 
x * Kk x 
Over in France they are not much in 
love with the government ownership of 


telephone lines, and a demand is grow- 
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ing that American talent be enlisted to 
make the system efficient. France ranks 
eleventh on the telephone list of the 
world, having only one telephone for 
each 143 of population, while the United 
States is first with one to every eight 
people. 

Louis Deschamps, minister of Posts & 
Telegraphs under Premier Millerand, says 
government ownership and operation of 
the wires is a failure and if the country 
is to have any satisfactory results from 
the business it must be turned over to 
private enterprise. He estimated the gov- 
ernment telephone loss last year at 220,- 
900,000 francs ($44,000,000 at the normal 
rate of exchange), while the chairman of 
the finance commission said the loss 
would run as high as 600,000,000 francs. 

Either estimate is sufficient to prove 
that government operation of telephone 
lines in France is a failure in the eyes of 
the thrifty Frenchman. 
important, the public complains it is get- 
No doubt 


France needs modern American telephone 


What is equally 


ting a wretchedly poor service. 


equipment and up-to-date American tele-- 
phone men to run the business. 


Do You Travel Without a Compass 


Another of Those Inspiring Articles on Individual Efficiency—It Shows 
the Value of Definite Plaaning of Your Work—Read Carefully and Then 
Put System Into Your Work—You’ll Be Surprised Then at the Results 
By J. C. Paxton 


Assistant General Manager, Associated Telephone Companies, Sherman, Texas. 


An old negro woman was one day 
watching her husband ride on a merry- 
go-round. When he got off, she said to 
him: “Rastus, yo’ has spent yo’ money 
and yo’ time, but whar has you’ been and 
what has yo’ seen?” 

We often hear it said of some one, 
“He is going around in a circle,” which 
is another way of saying that he will never 
get anywhere so long as he follows his 
present course. We are going around 
in a circle so long as day after day, 
month after month, and year after year, 
we go on doing the same thing in the 
same way, without change or improve- 
ment. 

It is a well-known fact that a man lost 
in a forest or desert will travel in a cir- 
cle unless he has something to guide him. 
Travelers across the Sahara Desert fol- 
low well-planned routes which lead from 
one oasis to another until the journey is 
complete. Here and there on the desert 
sands lie the whitening bones of those 
who have strayed from the way and have 
been unable to find it again. Only a ma- 


niac would attempt to cross the desert 
without guide, map or compass. 

Similar conditions are to be found in 
business life. He who follows a well- 
planned course stands a good chance of 
reaching his goal. He who wanders 
aimlessly around stands a very slim 
chance of ever getting anywhere. The road 
to Success is strewn with the wrecks of 
those who have lost their way. The aim- 
less wanderer through life encounters 
many rocks and pitfalls which he might 
have avoided by following a well-planned 
course. 

I do not believé that more than one 
telephone employe in a hundred follows 
any definite plan in his work. I believe 
that nearly every telephone employe works 
hard and earnestly, but unless that work 
is done according to a definite plan, not 
much progress will be made. The man 
lost in a desert may walk steadily for 
many hours, but so far as getting out of 
the desert is concerned, he might just as 
well have stood on one spot. There are 
many telephone employes working hard 


and earnestly, who are losing ground in- 
stead of gaining it. 

What I am talking about now is the 
idea of planning your work in a definite 
manner. How many telephone employes 
map out their work each day, so they 
can go through it without duplication or 
waste of energy? How many of you 
make and follow a definite plan for days, 
months and years, so that each day you 
will be a little farther advanced toward 
a definite goal? 

The idea of planning out. your work 
etc., is usually referred to as “system, 
and various ideas are held in regard to i’ 
Some will tell you that “system” is a me 
chanical device for turning out work 
and that all the workers have to do is t 
press a button and watch it run. Som 
think of it as a mass of detail and re 
tape, under which, if you want to sharpe: 
a pencil, you have to make a blue pri 
showing the time and labor involved, th 
estimated loss of wood and lead, and hav 
this blue print approved by the super 
intendent before you can proceed. 
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The kind of “system” I am talking 
about is nothing more than simply ar- 
ranging your work in the most orderly 
and convenient manner, so that it can be 
done with the least wasted motion. 


In the newspapers we often see jokes 
on our friends “the plumbers,” telling 
how they are accustomed to run up the 
cost of our job by killing time, losing 
tools, going back to the shop after sup- 
plies, etc. This idea would not work very 
well for telephone people, however, be- 
cause the patrons don’t pay us for the 
time we put in, but pay us a fixed amount 
and if we spend too much time on the job 
it is nobody’s loss but our own. 


A great surgeon once said that if he 
had only three minutes to perform an op- 
eration to save a man’s life he would 
spend one minute planning how to do it. 
We will find that our work will be easier, 
and we will accomplish more, if we will 
do a little intelligent planning of it. 

Last winter one of my neighbors had 
a wedding and sent out his little boy to 
deliver the invitations. He took the first 
letter and delivered it at the house it was 
addressed to; then he took the second 
letter to its address, and so on through 
the pile. He never stopped to think that 
the first letter and the tenth letter were for 
adjoining houses, but he delivered them 
faithfully in the order they came, and 
crossed and re-crossed his trail until it 
leoked like a cobweb. 

Did you say “what a blockhead he must 
be?” Granted; but if we are simply do- 
ing our work as it comes to hand, with- 
out figuring the connection between what 
we are doing now and what we will be 
doing six hours from now, we are as 
foolish as the boy. 

When we come down to work each 
morning we have a pretty good idea ot 
vhat work is before us for that day. We 
should sit down and make up a little plan 
for handling this work, so that. we will do 
certain things first, other things next, and 
sO on. 

'ollowing a definite plan in your work 

like climbing a ladder in which each 

nd helps you up to the next one. 
king without any plan is like climbing 

« ladder in which several rounds may 
be missing at one place, and you 

iave to scramble up the best way 

‘ou can, wasting a great 
deal of time and energy. 

There are certain lines 
cf work in our business in 

which it is harder to plan 
‘he work than in others. 
Take for example _ tele- 
phone operating. What 
hance has an operator to 

nap out her work? A 
chief operator can certainly plan her 
work to advantage, and an operator can 
do it also, to a certain extent. The next 
time you are in the operating room, notice 
the difference between the fastest operator 


Before We 
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that is on the force and the slowest one. 

Which one keeps her cords straightened 
out? Which one holds her plugs in such 
a manner that she can most easily answer 
a call? Which one seems to work on 





! Found the Auditor’s Desk Piled High with Unfinished 
Papers and Reports. 


the idea that she is getting ready each 
instant to answer the call that comes in 
the next instant and which one seems sur- 
prised every time a call comes in? Which 
one has her headset adjusted and fixed 
while off work—and which one has to 
leave the board to do these things? 

There is no work which cannot be made 
easier and simpler by a little intelligent 
planning. 

As the character of work becomes more 
complex and the number of employes in- 
creases, the opportunities for improving 
the work by planning become greater. 
About a year ago I went into the auditor’s 
office of a large telephone system. I 
found the auditor’s desk piled high with 
unfinished papers and reports, and every 
one of the 16 employes under him were 
in the same fix. He told me they were 
three months behind with their reports, 
and. although they were working over- 
time, they did not seem to be making 
much progress. 

Six months later I paid him another 
visit. It was Saturday afternoon and no 
one was in the office except the auditor, 
who was reading a paper. He told me 
that his force didn’t work Saturday aft- 










Can Handle a Job Higher Up, We Have to 


Grow Up to It. 


ernoon any more, and that all reports 
were up to date. I said: ‘I suppose you 
put on an extra force to pull out of the 
hole.” 


“No,” he replied, “we didn’t put on a 
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single person. 
selves.” 
Then I asked him how he did it. 


We just pulled out our- 


“Well,” said he, “we got together one 
night and decided we didn’t have desk 
room for any more employes, if we could 
get them, so it was up to us to pull our- 
selves out. Next day each of us figured 

out just how much he was 

behind with his work and 
how much he had to do in 
order to catch up. 

“Then we worked out a 
plan which would keep up 
the current work, and 
bring up the back work by 
ae the first of the month. We 


naa 


gave each employe a sheet 
showing how much work 
he was expected to handle 
every day, and it was 
impressed on all that if every one did 
the part allotted to him on schedule time 
the whole organization would be in the 
clear by the first of next month. 

“The whole organization went after it 
and by the end of the month we were 
up with all of our work and have kept 
up with it ever since.” 

A similar plan to this one should be 
adopted by any person who finds himself 
running behind with his work. First fig- 
ure out how much work is overdue and 
how much current work will have to be 
done every day. Then lay out a plan to 
handle the current work and so much of 
the back work each day, so that by a 
definite time you will be caught up. When 
you have made this plan, keep up with 
it each day, and you will soon be in the 
clear. 

Every individual who is the head of a 
department or who has other employes 
under him should plan out his work for 
long-time periods. He should establish 
certain definite things to be done, and then 
work toward these, over months and 
even years. 

A plant foreman should plan definite 
work in rebuilding and improving his 
plant, so that by the end of a definite 
time it will be in better shape. A chief 
operator should plan to bring her force 
up to a high state of efficiency by a cer- 
tain time. A commercial manager should 
work toward getting his collections up 
to 100 per cent within a given number of 
months. 


A manager should work toward crea- 
ting efficient and harmonious departments, 
toward improving the service, and secur- 
ing public good will. 

The responsibility is on us as to wheth 
er six months or six years from now our 
department will be running the same as 
now, or better, or worse. If we will form 
a plan, calling for definite and continuous 
improvement in our work, we will find 
that it is no harder to follow than our 
present haphazard way, and that we will 
be making constant progress. 
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fora comnany or exchange which is on 
the rocks financially, or which is not do 
ine as well as it should, there is no plan 
hetter than the “budget” plan To start 
this. the manager should secure all the in 


formation possible on what the income 


and expense of that exchange has been 


in the past Then with his knowledge 


of present conditions he will make up a 


budget” showine just how much ineome 


he can expect, what his various expenses 


will be and how much the exchange will 
earn or lose each month 

lf he finds that it will operate at a loss 
then he must either raise his rates o1 
cut his expenses. When he finally gets a 
budget worked out, which will) enable 
the plant to make money, it is his job 
fe run it according to this budget, keep 
ine his expenses within the amounts al 
howed for them. | don't believe any tele 
phone company that operates on a budget 
plan will lose money over a long period 
of time. because it will be in such. close 
touch with conditions that if it ts losing 
money it can change conditions im. tine 
to enable it to earn a fair return 


If every telephone emplove would keep 
» “budget” on his personal affairs ln 
would tind it the best thine he ever did 
There is nothine complicated about it 


We know what our income will be. or can 
figure it pretty close 

\ll we need to do is to feure out how 
much we can afford to spend and keep 


Wi 


so much for rent, food, clothes, insurance, 


within our ‘neon should allow 


whatever else we 


The 


budget is to 


church, pleasure and 


spend our money on, whole secret 


in keeping a live stricth 


for the two or three months 
After that 1 
as vou will get the habit 

Many 
life 


amount to 


within it irst 


after vou start will come 


easy, 


telephone emploves go through 


constantly worried bv debts which 


less than their salarv for two 


they seem to 


they 


or three months, but never 


debts li 
down and make a list of all then 


have monev to pav these 


will sit 


debts, lay aside a certain amount each 


month to apply on them, even if it ts 


small, and then live absolutely within the 


halance of their mecome, they will 


debt 


emplove 


SOOn 


be free from This is a matter 


which every should think seri 
ously about 

What has been written so far has been 
about planning our work, so that it can 
be handled in the best manner and so that 


Now 


something which is of 


we can make definite progress. we 


want to write of 
still greater importance—the planning of 
one's life work. 

What kind of a job are vou on today? 


Is it better than the one you had five vears 


ago? Have vou any reason to think vou 
will have a better job five years from 
now? Are you a better telephone em- 


ploye now than you were five vears ago? 
Will you be a better employe five years 


from now? 
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On these matters, depends a great deal 


Our success in our work, the kind of a 
home we will have, the kind of a life we 
will lead, the prospects our families will 
have—all depends on our answet 

There is alwavs a constant stream of 
new emploves to fll the places we are 
now holdine—but how about the places 
higher up Who will fll them It will 
not be those who are still higher The 
will be filled by us or by those who are 
now lower than we are 


There are few. if anv. of us whe do not 


look longinely at the jobs higher up and 
wish we had them In a general way, we 
realize that the ones holding such jobs 
came up through the ranks and that it is 
possible for us to do the same lout the 
jump seems too long and the road too 
far, so we hane hack and don't make the 
fart 

We dont have to jump over night inte 
the wire chiel’ toh, or the chief operator's 
job, or the manager's job lf we did 
make the jump ino such a short time, we 


would be thrown out again within 24 


hours, because we couldn't hold these jobs 
down. Before we can handle a job higher 
up. we have to grew up to it, and we will 
have to get a foundation that will stand 
the strain because the higher up we vet, 
the harder the winds blow 

Two seeds were planted side by sick 
ina forest and both appeared above the 
vround at the same time One of them 
wasted no time m vrowine roots, but “hit 
for the tall timber.” It attached itself 
to the nearest tree and climbed up it 
brow it did erow! In a few weeks it had 


reached the top of the tree, and from its 


preat heieht looked down contemptuoush 


or. its fellow seed, still only a few inches 


in height \t the first blast of autumn 


the vine withered and died, and there was 


had existed 
but 


nothing left to show it 
Ph 


\ Ou ¢ ould not 


other seed grew slowly surely 


it grow, but steadily if 


Sct 
pushed its roots down deep into — the 
ground and its head up into the air. 
Months and vears passed and it became 
a mighty oak, standing proudly against 
the fiercest storms of winter. While hun 
dreds of vines lived and died, the oak 


stood secure in the strength which it had 
developed during the long vears of growth. 


The power of a definite aim in life, is 


immeasurable. The weakest insect, by 
concentrating its strength on one thing, 
can accomplish ,something, while the 


strongest, by scattering its energies, often 
One of the small 
the polyp, a 
little maritime animal about the size of a 
fly, but 


only a body, 


accomplishes nothing 


est animals known is coral 


having no head, arms, or legs, 
What can it do? 

It attaches itself to a rock in the ocean 
and dies, leaving its body fastened there. 
The next coral polyp fastens itself to this 
one, and so on with millions of their fel 
Finally in the 
great coral reef, on which the fury 


lows, there: arises sea a 


of 
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thre waves break mW) Vain, and vehind whose 
shelter ereat ships ride in safety from 
the storms tiat rage outside 


It isnt hard tr develop ourselves 1f we 


ivst take it cradually and persistently lf 


vou know how to read and write, you 
know all that ts necessary to make a start 
lt vou want to eo higher, decide on the 
line vou want to advance in. and then get 
dewn and learn all vow ea thout that 
line of worl 

Buy aiefew bool on the ibiect—it 
wont hurt. vou to studv ai litth Chant of 
ayer telephon emploves with vhom | am 
personally acquainted, Lknow df only three 


whe have eve taken a correspondence 
course we of these are managers and 
the third is a wire chief \nv employe 
who will give one hour a dav te studving 


about his work. cannot help gome higher 
(sradual, persistent effort will arry wot 
fo vour goal Do vou want to be a vine 
omoan oak 

The four articles which have appeared 
here have been on the subject of inerea 
ine eficieneyv, and have attempted pron 
out some of the wavs by which a perso 


mav develop himself and improve his pol 


Phe most perfect and efficient svstem that 
can be devised, however, will break down 
vnder its own welweht, unt human na 
tire is considered in applying it. and oun 
less the co-operation of every department 
of the business ts secured Phe two re 

maiming articles of this series HW dliseu 

these factors 

Independent Telephone Associa 


tion of California Has Meeting. 


It was a vood meeting !—that of th 
Independent Telephone Assoctation 
Califorma, held at) Pomona roist 
There was also an eleetion of officer 

\ssembline a little after Ii a.m. tl 
members spent the hours before lunches 
in “talkine it over Shortly after. on 
o'clock, the afternoon session wa starts 

New officers elected were as follow 
Charles \. Rolfe, of Redlands, presides 
Carl H. Lerbeer, of Pomona, vice-pre 
dent; Carl 1). Rolfe, secretary pro-ter 
and T \. Gould, of Redondo Bea 
member of executive committee 

Following the election there were 
cussions on. the proposed general o1 


of the railroad) commission govern 
overhead electrical construction. the 
terstate Commerce Commission and 
relation to the association, and th 


serve for depreciation. 


who attended the ses 
1, 


Among those 


were L. L. Dunn of Long Bea for 
ly in the telephone business in) Lowa, 
Mr. Gordon, president of the © onsoh 
ed Utilities Co., 


The resignation of the secretary. k1 


of ( ompton 


Irwin, who expects to become 
of the staff of the 
as assistant engineer in the telephon 


a men 


railroad commis 


partment, was accepted by the ass: 


tion with regrets. 





























Principles of Telephone Traffic 


(ne of a Series of Articles Setting 
Principles of Telephone Traffic Work 


Forth the 


Fundamental 


Elementary 


Every Operator and Manager Shou d 


Read These Articles—Night Service and How it is Cared for by the Compan 


Traffic Superintendent, Home Telephone & Telegraph Co., 


belephon ervics hould he contin 


WIS W eel 


winter, day 


in and week out. summer and 
water at ’ 
lhowte 


riber at ever 


and tight, like 


hydrant, telephone ervice alwavs 


he avatlahle to every thy 


mistant 

Night service is as tmportant as day 
ervice and although the number of calls 
handled during certain hours of the night 


is only a small fraction of the number 


handled my thy day tite thei mportance 


hould not be minimized Nivht calls are 


frequently emereveneyv calls and for. this 


? 


* 


h 


Multiple of Ancillary Line 


if or no other, meht service 
dependable and accurate 
where ovneg at 


load, if 


yar small othees, 


perators handle the day 


ntl happens that there are no 
whatever during the latter 

the meht Night service will 

ith she seasons and especially with 


sickness in the community 


| in exchange 
mall offices where only a verv few 
pa over the lines at night. the 
tally sleeps a greater share of 
he 


eme awakened by the night 


rm when called. The calling signal on 


bseriber’s line is provided with a 
ntact wl alarm 


The 


until the signal 


turns on the night 


le calling signal is operated 
continuously 


ned to its normal position, 


Makneto hoards § are 


equipped 





Lamps Arranged on 


By E. L 


(;aines 


with ai code-ringine nicht alarm with 


1 


contacts actuated by the line drop arma 


ture The meht alarm on. each line 
lrevtated dye tested ever niolht ititet the 
alarm is turned on to make sure that it 
may be depended upon. This is ¢ speciall 
important m connection with line er 


me rural communities where there is ne 


other means of rapid communication 


In larget ottice vhere there ! 
enough traffic to keep an operator fairl 
busy during the nieht, no special night 
alarm is required. The line pilots help im 


Top of 


attracting the operator attention to a 


call on any position 


On a small multiple board where no 


intermediate distributing frame is. used, 


the operator is usually able to remain at 
the center of the board 


that 


one position neat 


and answer calls from position by 


the number of the calling sub 


euiessing”’ 


scriber’s line and answering the call in 

the multiple before het 
Since the night operator 

both local and toll calls 


toll position is usually located at one end 


must hand 


and since the 
of a small Jocal board, guessing numbers 
difficult for the 
than if she could operat: 


is made more operator 


Irom a position 
near the center of the board. 


Where an 


frame is used, guessing 


intermediate distributing 
numbers is no 
fact that the 


jacks are not 


longer possible, owing to the 


line lamps and answering 
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Kt 


Turning Section of Multiple Board for 


Wayne, Ind 
mn numerical order lhe nmeht opera 
ire thus required to lk back and forth 
trom mee position to mother mn ermyg 
call Wl omeht lor (Operating mlet 
these conditions become more ota ill 
my endurance contest than anything el 
Call will frequentl comeom rat «cone 
on oa postition at one ond i th itech 
hoard and then conn at so thre other end 
This not only causes the operator to keep 
continually movine back and forth alone 
the board, but als reathy delay her in 
hes vor! and CASE A ve! low il) eT 








Night Service Use 


This 


very 


ine tine tuation can be rem 


edied to a rreat extent by 


that ore 


group 


ing the line used most at night 


on one or two positions of the board 


The operator can then sit at one of these 
positions and answer almost all of the 
calls, only oceasionally having to leave 


her position to pick up a call on some 


other part ol the board, 


In grouping the lines on one position 


for night service, it is) customar to 


select such users of night service a 


physicians, railways, hotels, hospitals, ete 


and the lines of any subscribers whom 


experience has shown to be frequent 


users ot night service 

\s a rule, all such lines can be grouped 
on one position and when so arranged 
95 per cent of all calls from midnight to 
5 a. m. 


tion. 


will originate on this night posi 


When arranging a_ position to 
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handle a night load, the day load on 
that position should be carefully checked 
to avoid an overloaded condition during 
any day hour. 

Where one night operator handles both 
local and toll calls, the night position 
should be arranged next to the toll posi- 
tion and night alarms placed on all other 
positions to assist in attracting the oper- 
ator’s attention to scattering calls. Where 
two operators are: required to handle 
night service, it is frequently possible to 
eliminate one operator by a proper ar- 
rangement of lines and equipment for 
handling the night service. 

Another system of handling night 
calls, which has been used in some large 
offices, consists of placing one or two 
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ing these trunks are all taken down after 
the day force is on duty and the calls 
again appear in their regular positions on 
the A boards. Thus the day loading of 
the A boards is not disturbed. 

One advantage of this system over the 
method first described, in which the sub- 
scribeer’s line was permanently connected 
to a night position, is that a certain por- 
tion of night service will always vary. 
This is especially noticeable in epidemics 
of sickness where, for example, during 
one month a certain group of lines will 
be used a great deal at night due to 
sickness in the homes, while during the 
following month an entirely different 
group will be calling the doctor. 

Perhaps the best system for handling 
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location of the light and answer the call 
in the multiple jack before them. 

Fig. 21 shows a multiple of ancillary 
line lamps arranged on the top of one of 
the turning sections of a small multiple 
board. This location is particularly con- 
venient as it enables an operator to read 
the call from almost any - switchboard 
position. Fig. 22 is a close-up view of 
a large multiple of ancillary line lamps 
mounted on the wall of the operating 
room above the switchboard in such a 
position that the operators may be 
grouped before it at night and handle 
the entire office load. 

Where this system has been used, it 
has met with great favor and has en- 
abled its users to give fast and accurate 
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special plug-ended trunks on each A 
operator position. These trunks terminate 
on a special night position in line lamps 
and answering jacks in the same man- 
ner that the ordinary subscriber’s line is 
terminated in the switchboard panels. 

After the night force comes on duty 
and the load of calls has decreased to the 
average night load, ali calls are picked 
up by some of the night operators at the 
A positions with the plug-ended trunks 
and thus switched to the special night 
positions. The other night operators lo- 
cated at these night positions answer the 
subscribers and complete the connections. 
The trunk from the 4 to the night posi- 
tion is then left up and if the same sub- 
scriber calls in again during the night, 
his call will automatically appear on the 
night position. 

In this way all the lines of habitual 
night users of the service are connected 
to the night position early in the night 
and thereafter their calls all appear on 
the regular night position. In the morn- 


Fig. 22. ‘‘Close-Up” of Large Multiple 





night service in the average office is an 
arrangement of multiple line signals in the 
form of the standard switchboard mul- 
tiple jacks. The appearance of this bank 
of multiple lamps is practically the same 
as that of a section of the multiple jacks 
on the switchboard. Each hundred lamps 
is plainly marked and divided into five 
rows of 20 lamps each. The light ap- 
pears in multiple with the regular sub- 
scriber’s line lamp. 

The bank of ancillary lamps is placed 
on the top of the switchboard or in some 
other conspicuous place in the operating 
room. Since each subscriber’s line has a 
lamp in this multiple bank, it is evident 
that all calls will appear in this multiple 
as well as in their regular panels on the 
switchboard. At night time, operators 
are so situated at the switchboard that 
they can see this bank of multiple lamps 
and owing to the fact that the lamps are 
arranged in the same form and order as 
the multiple jacks, thev can readily tell 
the number of the calling line by the 


of Ancillary Line Lamps Used in Connection With Furnishing Night Service. 


service at a minimum expense during the 
entire night. 

In any office there will be times’ during 
the night when there are but few calls 
to be handled and not nearly enough 
traffic to keep the night force busy. Dur- 
ing such hours the night operators 
should take care of the switchboard mul- 
tiple markings and any other routine 
work that may be necessary. Even 
though there are but few changes in the 
multiple markings, they should be. regu- 
larly gone over and kept fresh and bright 
with new paint. 

A great deal of the work on informa- 
tion records in the small or medium-sized 
office can also be handled at night during 
hours that would otherwise be spent in 
idleness. Long distance operators 
usually required to check over a day’s 
tickets during the night and sort them 
out in alphabetical or numerical order or 
according to stations as desired. 

.The routine testing of all cords and 
trunks is one of the most important 


are 
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duties in any well-maintained office and, 
although ordinarily this is considered one 
of the duties of the plant department, it 
is frequently handled at night by the 
night operators. Such routine testing is 
of great importance especially where au- 
tomatic ringing and listening and other 
such features are provided. Such equip- 
ment is more liable to get out of adjust- 
ment than simpler equipment, and there- 
fore, should be given periodical tests to 
insure its proper operation. 


Nebraska Commission to Give 
Utilities What Law Allows. 


A great deal of pressure is being 
brought to bear in various ways upon 
the Nebraska State Railway Commission- 
ers to secure a reduction in telephone 
rates. In a few of the newspapers the 
commissioners are attacked as spineless 
and as corporation sympathizers and de- 
nounced because, as representatives of the 
people, they are permitting the people to 
pay high rates. 

The commissioners decline, however, to 
change their attitude. They are defend- 
ing themselves spiritedly and sharply. In 
statements and letters recently given more 
or less publicity, they insist that they will 
abide by their oath to apply the law as it 
is laid down and give to every company 
those rates to which a showing and in- 
vestigation by the commission engineers 
proves them entitled. They say that they 
are not willing to buy a little fleeting poli- 
tical popularity in the way indicated. 

The recent advertisements of Ameri- 
can Telephone & Telegraph Co. stock 
promising 9 per cent dividends has stirred 
up considerable of this feeling against the 
commission. Some of its correspondents 
think that if the big corporations, with 
all their overhead, can pay such div- 





TELEPHONY 


idends, the commission must be the vic- 
tim of clever bookkeeping on the part 
of all of them. 

The commissioners say that whatever 
may be the source of the prosperity of 
the American Telephone & Telegraph Co., 
taken as a nation-wide business corpora- 
tion, it is making no such returns in Ne- 
braska, where it owns practically all of 
the stock of the operating company, the 
Northwestern. 

The latter company is now collecting 
nearly 31 per cent higher rates, toll and 
exchange together, than it did before the 
war, and at that is not making sufficient 
to pay the 7 per cent dividend necessary 
in order to keep its credit good in the 
securities market. In fact, the company 
is making about 3 per cent. It has a 
large surplus, most of which is invested 
in property against which no stock has 
been issued, and from this it has been 
drawing for two years in order to main- 
tain its dividend rate in consonance with 
the money market. 

The Nebraska commissioners are frank 
to say that they made a mistake when the 
company first applied for an increase. It 
wanted 20 per cent, on exchange rates, 
and got but 10 per cent. The commis- 
sioners were of the opinion, at that time, 
that the peak had been reached and that 
the return to normal would be rapid. 

They were wrong, and now say so. 
The company has been granted permis- 
sion to charge the present rates until the 
end of the year, and the commissioners 
say that it is clearly entitled to them. If 
they were reduced, the commissioners feel 
the courts would as certainly put them 
back and possibly increase them. 

The commission has investigated and 
given its approval to the 4% per cent that 
the Northwestern Bell sends to the par- 
ent company as licensee. The state offi- 
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cials feel that the benefits which the sub. 
sidiaries get from the engineering and 
other services furnished by the parent 
company are worth all that they cost. 

This does not take into consideration, 
the fact that the A. T. & T. is practically 
paying the money to itself, as it gets the 
dividends paid by the Northwestern afte 
it has paid itself the license money, be 
cause practically the sole stockholder. As 
an item of expense, the commission has 
the right to review it and pass upon its 
reasonableness, and as it is a charge upon 
rates would withhold approval if it were 
not a fair charge. 

The public utilities of the state main- 
tain at Lincoln a bureau that furnishes 
the newspapers with the facts and news 
about utility operations, but the newspa- 
pers print little of its output for the rea- 
son that a great stream of propaganda is 
constantly flowing into the editor’s mail 
basket, and it must have a peculiar ap- 
peal to get printed. This leaves the gom- 
mission up against the buzzsaw. 

The public generally does not under- 
stand why the state should practically 
guarantee a public utility a continuous 
‘profit, nor does it understand that they 
were all restricted during the war-time 
period to a normal profit. Where this 
is understood by farmers, the company 
managers report a disposition on their 
part to demand that the utilities do busi- 
ness at a loss any way, just because they 
have suffered so heavily in price slumps. 
They say that the sense of fairness has 
departed from a lot of patrons under the 
pressure of their own financial troubles 
and difficulties. 

As a matter of fact most of the smaller 
companies in the state are losing money 
right along, or are failing to earn a rea- 
sonable dividend, and can make only the 
most meager service extensions. 


“What’s the Matter with Kansas?” 


Its State Commission Seems to Have a Grudge Against All Telephone 
and Other Public Utility Companies—Courts Rule in Favor of Service 
Corporations—Rate Body Reversed in Thirty-seven Cases Appealed 


When is a rate-fixing commission not 

rate-fixing commission? 

The answer to this query apparently is: 
When it is the Kansas Public Utilities 
‘ommission.” The reason for this is the 
remarkable record made in recent months 
y the Karisas body which is supposed to 
regulate the utilities of the state. In no 
‘ase has the commission. granted an in- 
rease in telephone or other utility rates 
‘although the facts generally proved in- 
creases were necessary), and in all cases 
where utility companies have appealed to 
the courts for relief from the unfavorable 
rulings of the commission, the latter has 
been over-ruled and the companies upheld. 
As the Topeka Capital vividly phrased 


it, “The commission has been to bat 37 
times and not made even a single,” mean- 
ing thereby that in 37 utility cases the 
courts have upset all the commission’s 
decisions and rendered a verdict in favor 
of the public service companies. 

“What’s the matter with Kansas?” 
asked William Allen White, the famous 
Emporia editor, years ago. He might well 
repeat the question today and apply it to 
the Kansas Public Utilities Commission. 
In fact, many influential state news- 
papers are now asking that very thing. 

Too much politics is the reason assigned 
by most observers. It is said the chair- 
man of the commission is preparing to 
run for governor, and thinks by ruling 





against the utilities he can convince the 
voters that he is protecting them against 
corporations. 

Probably this is why he had the com- 
mission’s opinion in the Southwestern 
Bell telephone case, handed down June 23, 
printed as a state document and is giving 
it a wide circulation. Probably, too, this 
is why the opinion and order were 
couched in such fiery language and dis- 
played such an inflammatory, demagogic 
spirit as to make it one of the most re. 
markable documents ever handed down 
by a regulatory body. 

This case involved rates for telephone 
service in Hutchinson and five other ex- 
changes, and in denying the increase asked 
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by the Southwestern Bell company, the 
commission not only attacked the company 
in a most extraordinary manner, but ac- 
cused its employes of moral perjury. The 
state supreme court reversed the commis- 
sion and laid down the principle that said, 
in substance, that slow-moving commissions 
that “play politics” in exercising their 
rate-making powers cannot force a pub- 
lic service corporation to continue to du 
business at a loss. 

This case is only one of many of the 
same type, but, in passing, it will be weil 
to record how the supreme court came to 
consider the matter. The company had 
applied for an increase in rates in the six 
towns, and the old industrial court re- 
fused to act. The company went into the 
district court of Shawnee county and pro- 
cured an order restraining the industrial 
court from interfering with it in the col- 
lection of higher rates. 

Then the town authorities applied to 
the Reno County District Court and got 
an ‘order preventing the company from 
collecting the advance. The company then 
appealed to the supreme court from the 
Reno decision, with the result that the 
utility won its point, as the supreme court 
held that the Reno county court had no 
jurisdiction to take up a case decided by a 
court of similar jurisdiction and involving 
the same subject matter. 

The supreme court held that where 
rates, fixed by the utilities commission, 
or the industrial court, for services by a 
telephone company are adjudged to be 
confiscatory and are set aside, the com- 
pany may promulgate rates of its own, 
and these rates will be legal until found 
unreasonable or until other rates are fixed 
by the utilities commission. 

In making his decision, the Reno coun- 
ty judge had accused the industrial court 
of playing politics in refusing to make an 
order in the case. 

And “playing politics” appears to be at 
the. bottom of the existing situation which 
is giving the Kansas utilities—especially 
the telephone companies—so much trouble 
at the hands of the present commission, 
which succeeded the old industrial court. 

As a consequence, public service com- 
panies doing business 
themselves in a difficult situation when- 
ever they seek help from the commission 
headed by Chairman Clyde M. Reed. The 
record of the past six months leads therm 
to believe that instead of impartially in- 
quiring into the facts and judicially ar- 
bitrating the issues so that both utilities 
and public get a square deal, the commis- 
sion is bent on rejecting their petitions re- 
gardless of the evidence. 

“There have been no decisions handed 
down by this commission in telephone 
cases that I know of, where increases in 
rates have been granted to companies, 
even though their showings in evidence 
submitted warranted the increases asked 
for,” said the general manager of one 


in Kansas find: 
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telephone company. “Several cases have 
been denied on the ‘public expediency’ the- 
ory that now was no time to raise rates 
even though the evidence clearly showed 
that the company was not earning suff. 
cient to pay operating expenses. A great 
many of these cases have been appealea 
to the district courts, and in no case ha- 
the commission had any of its orders sus- 
tained.” 

Telephone companies, electric light and 
power companies, water companies, gas 
and street railway companies and even the 
steam railways have sought the. courts 
for relief from what they term the op 
pressive rulings of the Kansas Public 
Utilities Commission, and, as before stat- 
ed, the commission has been reversed in 
every instance. The Topeka Capital re. 
cently contained an article dealing with 
the situation, which stated that in 3? 
cases taken to the district and federal 
courts by complaining service companies 
the commission had been reversed just 3% 
times. 

That’s why the newspaper said the Kan- 
sas commission's batting average was 
zero. 

Among the telephone companies which 
have obtained protection from the courts 
against unfavorable action by the com- 
mission are: The Liberal Telephone Co., 
the Linwood Telephone Co., Southwestern 
Bell Telephone Co., Shawnee Independent 
Telephone Co., Kansas City Long Distance 
Telephone Co., Chaflin Telephone Ex- 
change, Scott City Telephone Co., Peo- 
ple’s Home Telephone Co., of Leaven- 
worth, and the American Telephone Co. 
of Jackson county. 

Most of these companies asked the 
courts for the authority to charge ade- 
quate rates, and the courts restrained the 
commission from interfering with them. 
In others of the cases, the companies were 
given the right to discontinue free serv- 
ice, or flat rate charges, which had been 
denied them by the commission. 

The attitude. of the Kansas commission 
is considered all the more surprising when 
compared with the policy of the rate- 
fixing and regulatory bodies of other 
states. Most other commissions have 
adopted the reasonable plans of getting 
the facts and settling utility cases accord- 
ing to the evidence. Outside of Kansas, 
service companies seldom find it neces- 
sary to appeal to the courts to get the re- 


lief needed so they can continue to ren- 


der the public service. 


In finding for the telephone company 
recently, the New York Public Service 
Commission laid down this principle: “In 
order to alter rates or to fix new ones, 
we must first find that the rates put into 
effect are unjust, unreasonable, unjustly 
discriminatory, unduly preferential or in 


violation of the law. And such a finding 
must be based on evidence.” 

That is good sense and good law. 
Judging from the way the Kansas courts 
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universally over-rule its actions, the Kan- 
sas commission apparently disregards the 
facts and the evidence and hands the util- 
ity company a jolt on general principles. 

A former attorney general of a Middle- 
Western state, who served four years as 
a member of the utility commission, pro- 
ceeded on the theory that the only fair 
and safe way to pass upon rate petitions 
was to “get all the facts and adhere strict- 
ly to the law.” 

That this was the right policy is shown 
by the fact that while the commission han- 
dled many telephone cases, no 
ever made from its rulings. 


appeal was 
Having the 
facts,- the -commission ‘sought. to arbitrate 
justly between the service companies and 
the public, and each side accepted 
ings as final. 


its find- 


A similar policy in Kansas would have 
saved the courts the 
trouble and the commission much 
humiliation. As it is, the commission is 
restrained by many 


and utilities much 


state 


injunctions from in- 
terfering with the service companies un- 
til their cases can be finally adjudicated. 

A few TELEPHONY 
mended the Kansas commission 


weeks ago com- 
for ap- 
pointing a practical telephone man to as- 
sist in handling telephone cases, on the 
theory that his advice would enable the 
rate-makers to render just verdicts, deal 
fairly with the companies and the pub- 
lic, and insure good service. 

Judging from recent records. however, 
the courts do not think the commission 
has given the service companies a fair 
deal. These 
hoped, should 


adverse decisions, it is 
lead the 
change its policy, recognize utility corpor- 
ations’ right to exist. and 
striving for political effect. 


commission to 


cease from 


Statement of Keystone Telephone 
Co. Earnings for July. 

A comparative statement of its earn- 
ings for the month of July, 1921, and for 
the seven months of this 
July 31, for the combined companies has 
just been issued by the Keystone Tele 
phone Co., of Philadelphia. The 
ment is as follows: 


year, ending 


state 


For month 

ended July Year 

31,1921. previous 

$145,177 $143.05 
and 


Gross earnings 
Operating expenses 
taxes 


»- 


S308 
HI 04 


$550 


99 87s 
43.17: 
36,672 
Balance available for divi- 
dends, surplus and re- 
serve 18.835 bo! 
For seven months 
ended 
July 31, 
1921. 
Gross earnings . $1,011,454 
Operating expenses 
and taxes 
Net earnings 
Less interest charges. 
Balance available for 
dividends, surplus 
and reserve 


Year 
Previo 
$1,005 51 


682,806 2] 
328,648 {82+ 


657 
9 
-- 
271,947 25 














Development of 


Britain’s Long 


Distance System 


the Toll System of the United Kingdom in Last 15 


Years—Line Plant Design, Particularly in Underground Cables—Economies 
Effected—Paper Presented Before The Institution of Electrical Engineers 


It has been found generally impracti- 


cable to use the simple differential re- 
peater for tandem working, owing to the 
between 
adjacent stations; consequently its use is 
limited to circuits which are not liable 
to be switched through to other circuits 


effects of reaction repeaters at 


containing repeaters. 

This limitation led to the development 
of the double differential repeater shown 
in skeleton form in Fig. 6. In this ar- 
rangement the line circuit is divided at 
the repeater station; each side is termi- 
nated in a duplex repeater and balanced 
by an artificial line designed to repre- 
sent as nearly as possible the electrical 
characteristics of the actual line over the 
range of speech frequency. 

In practice, absolute balance is not ob- 
tained between the actual and artificial 
lines at all frequencies, but the balance 
can be made sufficiently accurate by the 
simple apparatus to permit the 
operation of as many as four repeater 
stations in tandem, each giving a trans- 
mission improvement equivalent to the 
suppression of 16 miles of standard cable. 
The minimum 
equivalent of a repeatered circuit using 


use of 


residual transmission 
repeaters of this type singly or in tan- 
dem is found in practice to be about 12 
miles of standard cable. 

The problem of constructing artificial 
halancing lines for telephone repeaters 
has necessitated an exhaustive study of 
the impedance characteristics of line cir- 
C117S, 


was soon found that sudden changes 


By Sir William Noble, 
Engineer-in-Chief, British Post Office 


in the composition of a telephone cir- 
cuit due, for example, to unevenly spaced 
loading coils, the insertion of sections of 
line with different 


electrostatic 


conductor resistance, 
capacity, or insulation re- 
sistance per mile, introduce irregularities 


in the impedance frequency characteris- 
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Fig. 7. Simplified Diagram of Bridge and 
Oscillator for Impedance Measurements. 
tics of the circuit of such a character as 
to make it practically impossible to ob- 
tain an absolute balance between the two 

sides of the repeater cifcuit. 
One of the objects of the improvement 
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Fig. 6: Two-Way Repeater with Separate: Amplifier for Up and Down Lines. 
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rig. 8. Impedance Frequency Curves for 
70-Lb. Loaded Cable Circuit. 

in the line construction, therefore, is. to 
obtain a homogeneous circuit having im- 
pedance frequency characteristics free 
This condition is ob- 
the that 
the resistance, capacity, leakance and in- 
ductance shall distributed 
throughout the length of the circuit. 


For 


from irregularities. 


tained by so designing circuit 


be uniformly 
satisfactory transmission of 
speech, the circuit should also be prac- 
tically “distortionless.” A 
circuit 
speech 


distortionless 


(a), transmits all the important 


waves with equal attenuation: 


(b), maintains the phase relationship be- 
tween the various frequencies: and (c), 
its impedance is constant over the im. 
portant artificial 


frequency range. An 


balancing line for such a cable would be 


a plain resistance whose value could he 
predetermined. 
Hitherto these conditions have not 


been obtained in practice, especially con 
dition (c), and at present it is not prac- 
the 
characteristic of 


ticable to predict accurately impe- 
dance- frequency 
circuit. It is, therefore, 
measure the impedance of 


maximum 


ally 
necessary to 
each line, if 
efficiency is to be obtained 
from a repeater, to enable the balance to 
be calculated. 


The impedance characteristics of line 


circuits are obtained from alternating- 
current bridge measurements made at 
frequencies ranging from 350 to 2,000 


cycles per second. A thermionic valve 


arranged as an oscillation generator is 
used as a source of power for the bridge, 
which is shown diagrammatically in 
Fig. 7. 

Fig. & shows the results of meastre- 
ments on a loop of 70-lb. conductors !vad- 
135-mH 
will be 
curves both the 
actance components 


This is: due to the loading coil 


intervals of 2.6 
that the 
resistance and re 


ed with coils at 


miles. It seen mean 


for 
frequency 


rise with 


nearest 
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to the office from which the measure- 
ments were made being too near to that 
office, and also to the effective resistance 
of the loading increasing appreciably with 
frequency. 

The irregularities in the curves are due 
to various causes, such as unequal spac- 
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artificial cable is used to extend it, as 
shown in Fig. 10, and the balance used is 
shown in the same figure. , 
The necessity for extending the cable is 
due to the variations in impedance which 
result when a short line—that is, a line 
less than about 15 standard miles in 
length—is connected 
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70 
Balance 


to lines or apparatus 
of differing imped- 
ances at the distant 
end. Such variations 
upset the balance of 
the repeater. If the 
line is _ sufficiently 
long, however, such 


(a) 10” 


900° 
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Figs. 9 and 10. 
70-ib. Loaded Cable. 


ing of loading coils and variations be- 
tween the inductances of the coils along 
the circuit. This cable was not designed 
for repeater working, and in more recent 
cables special care has been taken to keep 
the inductance of the loading coils with- 
in narrower limits and to maintain ac- 
curate spacing. 

One method of treating the cable of 
which the impedance curves have been 


‘Shunt and Artificial Cable Arrangement, and 
Balance Associated with Telephone Repeater on 


connections do not 
sufficiently affect the 
balance to interfere 
with the effective 
working of the telephone repeater. 

As repeaters will usually be required to 
operate in tandem on long circuits, it is 
necessary that they shall be so designed 
that reflections are reduced to a mini- 
mum, otherwise irregularities will be in- 
troduced in the impedance-frequency 
characteristics of the line, as measured 
from a distant repeater station, and, in 
consequence of the out-of-balance thus 
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Extension Shown in Fig. 9. 


illustrated is shown in Fig. 9. A conden- 
ser in series with a resistance is placed as 
a shunt across the line, and this pro- 
duces a modification in the mean curves, 
as shown in Fig. 11. It will be seen that 
they are practically horizontal. As the 
cable in this case is electrically short, an 


produced at the latter station, the possi- 
ble amplification will be reduced. 

The difficulties in operating circuits 
using differential repeaters in tandem 
have induced investigations of other sys- 
tems for obtaining two-way facilities. 
Two such systems will be discussed. The 
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first is an adapta- 
tion of the prin- 
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ciple of the simplex telegraph repeater ar- 
ranged for up and down working. 

The line is divided at the repeater sta- 
tion, and the up and down sides respec- 
tively are led through the tongues and 
spacing contacts of an electromagnetic 
switch to the input circuit of an ampli- 
fier. The output circuit of each amplifier 
is cross-connected to the marking con- 
tacts of the opposite electromagnetic 
switch. 

The electromagnetic switches  corre- 
spond to the automatic switches of the 
telegraph repeater, and are similarly con- 
trolled by the amplified outgoing currents. 
The principle of the system is illustrated 
in schematic form in Fig. 12. This prin- 
ciple has also been applied to wireless 
telephony. 

The second system reverts to the orig- 
inal idea of using separate line circuits 
for transmitting in the up and down di- 
rections respectively. It is generally 
known as the four-wire system and is 
shown in schematic form in Fig. 13. 

The speech currents circulate in only 
one direction around the circuit and are 
relayed by the one-way amplifiers in each 
side. 

The terminal telephones or extension 
lines are connected with the four-wire 
circuit by means of the differential trans- 
formers T and 7: and are balanced by 
the artificial lines RC and RC;. If those 
balances are accurate and the transform- 
ers are perfectly differential, then the 
whole of the incoming current from the 
last amplifier in either side will divide be- 
tween the terminal two-wire circuit and 
its corresponding balance, and no current 
will pass over to the other side of the 
four-wire circuit. 

Under this condition the repeaters 
could be operated with an amplification 
limited only by the cross-talk between the 
two sides of the four-wire circuit, and 
between adjacent circuits. In practice, 
the terminal balances can be made suffi- 
ciently accurate to enable the repeaters 
to be operated so as to give a transmis- 
sion improvement equal to the suppres- 
sion of an attenuation length not less 
than that of the total line circuit; that is 
to say, the overall transmission equiva- 
lent of the circuit between terminals may 
be zero. 











f ld 








Down 
line 
a 





Ww 





Fig. 12-A. Telephone Repeater with Switching Relays (Schematic). 








Fig. 12-B. Telegraph Repeater Simplex (Schematic). 
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The repeaters must, of course, be so 
spaced along the circuit that the output 
energy at any station does not exceed the 
magnitude permitted by the cross-talk 
factor of the cable. With modern bal- 
anced cables the repeaters may be spaced 
up to 30 standard miles apart with a rea- 
sonable factor of safety for commercial 
service; consequently very small conduc- 
tors may be used. 

For long distance cable circuits, be- 
yond the economical range of the two- 
wire circuit with differential repeaters, 
the four-wire circuits offers important 
advantages and will be widely used. 

Although the foregoing description of 
the telephone repeater is necessarily su- 
perficial, it is thought that sufficient in- 
formation has been given to facilitate an 
understanding of the extensive scheme on 
which the long distance service in this 
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Now, assuming the installation of a 
midway repeater giving a transmission 
improvement of 14 miles of standard 
cable; then for an equivalent of 12 stand- 
ard miles between terminal test boards 
a cable containing 100-lb. conductors 
would be suitable. A cable of maximum 
diameter would provide 90 circuits, in- 
cluding phantoms. The annual costs per 
circuit, including repeaters, would be ap- 
proximately one-half that of the previous 
scheme, and the provision of a second 
cable would be postponed for about three 
years. 

Further, assuming the installation of 
two intermediate repeaters, each giving a 
transmission improvement of 14 standard 
miles; then the required efficiency be- 
tween terminal test boards could be ob- 
tained with cable conductors weighing 40 
pounds per mile of wire, and the cable 

































































country is now being developed.® would provide 240 circuits, including 
Reference has been made to the Lon- phantoms. The total annual charges per 
Repeater Repeater 
(one way) (one way) 
<— Line <— Line <— Line } 
Balance Transformer 
T, 
| Line —+ Line —~> Line —> 
R Repeater 
(one way) (one way) 
Fig. 13. Four-Wire Repeater System. 


don-Liverpool trunk cable and to the cir- 
cumstances which led to its provision. 
Studies of traffic requirements between 
London and the Manchester and Leeds 
areas indicated the desirability of the 
saine provision in these cases, and, but 
for the incidence of the war, a cable of 
similar capacity and efficiency to the Lon- 
don-Liverpool cable would have been 
commenced in 1914. 

Revision of the scheme in 1918 with 

r later knowledge was: 

the trunk circuits were required to 
cive a transmission efficiency of 12 miles 
of standard cable between test boards. 
‘his efficiency could be obtained with 

ble conductors weighing 200 pounds 

r mile of wire, loaded with 100 mH per 
ile, and a cable of maximum diameter 
ould provide 42 circuits, including 
phantoms. 

Such provision would barely suffice for 
vo years’ development, and a_ second 
‘able would have to be commenced im- 
mediately on completion of the first. The 
(development at the end of eight years 
would require several such cables, for 


which duct space should be provided at 
the outset. 





circuit would be approximately one-third 
those of the first scheme. 

It was decided to proceed with the 
London-Manchester development on these 
lines, and at the time of writing this 
paper, the duct route between the termi- 
nal stations has been completed and the 
cable is well on the way. Duct space has 
been provided to take care of develop- 
ments for the next 20 years. The duct 
route forks at Derby, one route going 
north to Leeds and the other northwest 
to Manchester (see Fig. 14). 

The repeater stations will be located at 
Northampton and Derby, and, as new 
buildings are required and cannot be com- 
pleted and equipped to be ready for the 
completion of the cable, a temporary re- 
peater installation is being provided in 
an existing Post Office building at Leices- 
ter, with sufficient equipment to operate 
the number of circuits required for two 
years ahead. 

*A. B. Hart: ‘““Telephonic Repeaters,”’ No. 
75; C. Robinson and R. M. Chamney: ‘‘Tele- 
phone Relays,’’ No. 76. Institution of Post 
Office Electrical Engineers, Professional 
Papers. 

7J. G. Hill: “Two Loaded Phantom Cir- 
cuits in a Four-wire Submarine Cable.” 


Journal of the Institution of Post Office 
Electrical Engineers, 1914, vol. 7, p. 197. 
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The circuits will be worked temporar- 
ily at a rather lower efficiency than that 
designed for the full scheme, but they 
will be equal to most of the existing 
aerial lines and will relieve the present 
congestion on the routes between Lon- 
don and Lancashire and Yorkshire. In 
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Fig. 14. Main Underground Telephone 


Cables in Great Britain. 
addition to this, the risks of interruption 
of service by storms will be minimized. 

At the present time the construction of 
similar main cable routes from London 
to Southampton and Portsmouth and 
from London to Bristol and the west has 
been commenced (see Appendix I). In 
due course the northern cable route will 
be extended beyond Leeds through New- 
castle and Edinburgh to Glasgow, so that 
in the course of a few years all main 
telephone communications between the 
important commercial centers of this 
country will be underground, giving a 
quality and stability of service which will 
be equal to, if not better than, any in the 
world. 


Submarine Cable Development. 
The pioneer work performed by Post 


Office engineers in the development and 
introduction of gutta percha covered 
cables will be evident from the paper by 
Colonel O’Meara already referred to. 
Since that time the subject has received 
continuous attention both by the Post Of- 
fice engineers and British cable manufac- 
turers, who have always been in the van 
of progress in regard to 
cables. 

In 1911 Siemens Bros. & Co. intro- 
duced a form of balata dielectric as a 
substitute for gutta percha in loaded sub- 
marine cables, on account of the greatly 
reduced leakance of the former as com- 
pared with the latter. The effect of this 
improvement was to reduce materially 
the attenuation constant and increase the 
range of speech in loaded cables (see Ap- 
pendix ITT). 

(Continued on page 33) 
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The C. A. X. is simple to install 
and maintain— 


The C. A. X. (Community Automatic Exchange) em- 
bodies no more apparatus than is justified by the needs ot 


the community it is designed to serve. 


Although simple enough in design and operation to 
ensure low maintenance cost and immunity from faults, it 
meets the telephone needs of a small town or rural com- 
munity in a way that is most satisfactory to both owner 
and user. 


All C. A. X. calls—incoming and outgoing toll, local 
calls between individual, party or rural lines, information 
or other special service calls—are handled by one simple 
type of switch. [ach telephone is equipped with a push 
button for signaling, (code signals on party and rural 
lines.) Harmonic or machine code signaling is provided 
where desired. 


- Utilizing the time-tried principles of the standard 
Strowger switch, simplified to a degree consistent with 
good service, the C. A. X. represents all that is most mod- 
ern and economical in telephone equipment for small 
exchanges. 
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—and, being operatorless, in- 
sures fair and stable earnings 


Regarding the economy of C. A. X. operation, Mr. 
Wilder, General Superintendent of the Interstate Tele- 
graph Company, says of the C. A. X. installed at Big Pine, 
Calif.— 

“Prior to the installation of our C. A. X. 
we were giving service thirteen hours a day, 
except Sundays, when the exchange was 
open for four hours. ‘To do this it was 
necessary to employ two operators. - - - The 
C. A. X. is working very nicely, giving 
twenty-four hour service seven days in the 
week, and is showing a substantial saving 
in cost of operation over the manual ex- 
change, which it superceded, in addition to 
eiving the subscriber much more satis- 
factory service . - - - We plan eventually to 
inake nearly all of our small exchanges 
Automatic - - -”’ | 


Our engineers will be glad to make a study of your 


small exchange requirements without cost or obligation 
to vou. 


ft delivery of equipment for all types of service 
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“Telephony’s: Home Study Course for Telephone Men 


A Complete Presentation of the Principles Underlying Modern Telephony in All 
Zs Branches—Arranged Systematically So That Regular Reading and Faithful 
Study Will Qualify Ambitious Men for Higher Positions—Prepared Under 
Sepervision of Stanley R. Edwards—This Section Written by Jay C. Mitchell 











Quiz Questions on the Preceding 

Installment. 

1125. Does the use of the relay type of 
line-finder preclude the use of manually: 
operated connecting equipment for the 
subsequent stages in the completion of the 
call? Name one operating combination 
in which the mechanical line-finder is 
used in combination with another form 
of equipment. What may such an ar 
rangement be called? To what is the op- 
eration of the line-finder equipment shown 
in Fig. 319 equivalent? Outline this simi- 
larity by enumerating the stages in the 
completion of a call that are accomplished 
by each. With what type. of ,equipment 


the first selector wipers 2 and 3. Com- 
pare the motion of the switch used in the 
arrangement shown in Fig. 320 with that 
of the two-motion switch previously. de 
scribed in connection with mechanical 
switching. Explain in ycur own words 
the meaning of “off-normal contact.” To 
what selection previously described is the 
selection interposed between the trunk and 
the operator’s equipment similar? What 
selection called? How is the 
secondary selection interposed between the 
trunk circuit and the operator’s equipment 
controlled by the motion of the first se- 
lector switch? 
1127. What is 


is this 


a general requirement, 


in Fig. 320 connected with the common 
battery? What is connected around the 
terminals of each such switch winding? 
How is the first movement of the switch 
shaft in the rotary sense brought about? 
Over which wire in Fig. 320 do the cur- 
rent impulses for driving the first selector 
in the rotary sense proceed? What is 
the relation between the switch rotary 
magnet and relay K, Fig. 320? How ‘is 
slow-acting relay N 
what period is slow-acting relay N re 
tained in the operated position? What 
condition brings about the release of slow- 
acting relay N? 
1128. When is 


energized? During 


relay J energized? 
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has the relay type of line-finder been 
placed in commercial operation? Trace 
the path followed by the current supply- 
ing the calling transmitter of a subscrib- 
er’s line, which is served by a line-finder 
such as that shown in Fig. 319. To what 
relay in manually-operated equipment does 
current-supply relay B, Fig. 320, corre- 
spond? 

1126. Trace the circuit leading from 
each side of the calling telephone line to 


Fig. 319. Relay Type of Line-Finder. 


as to the control over the motion of se- 
lector switches by the calling subscriber, 
in all mechanical switching systems using 
two-motion switches? What portion of 
the equipment represents each digit in the 
called number in systems having more 
than 100 lines? What selection is made 
by the rotary motion of the switch wipers 
in the circuit arrangement shown in Fig. 
320? How is the winding of the rotary 
and vertical magnets of the switch shown 
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What is the first condition brought al 
by the operation of relay J? What is 
other condition brought about when 
lay I is operated? What results from 
first vertical step of the switch shaft? 
CHAPTER XXXIII. 
Operating Combinations, Incl 
ing Switches (Continued). _ 
1129. Individual circuit selection — 
rotary steps taken by the first selec‘ 
switch shaft effect the selection of 
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group in which the called line will ulti- 
mately be located. The operation of re- 
lay J causes the switch shaft to take one 
vertical step into the selected row, but it 
is necessary that this vertical motion be 
continued if the circuit leading from the 
first set of bank contracts is engaged. 
Moreover, it is essential that this further 
vertical motion be automatic in character 
as the second digit of the called number 
is required to designate the next smaller 
group of circuits leading to the called 
line. 

In Fig. 320 there are shown four wip- 
ers, 2, 3, 4 and 5, which are attached to 
the switch shaft and move with it. Two 
of these wipers, 2 and 3, are reserved di- 
rectly for the talking circuit, and two are 


associated with certain other operating 
circuits as will be explained. The two 
sets of banks before which these four 


wipers travel are provided with four con- 
tact points for each trunk circuit, two be- 
ing reserved for talking, and the other two 
for certain switch operating circuits cor- 
responding to those reached through the 
wipers, 4 and 5. 

In other words, when the talking cir- 
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long as the trunk circuits associated with 
the bank contacts over which wipers 4 
and 5 are passing are busy. 

1130. The guarding circuit.—It may be 
assumed, in order to illustrate the opera- 
tion of the guarding circuit, that the first 
set of bank contacts in the row, the set 
reached by the first vertical step of the 
wiper shaft, is associated with a trunk cir- 
cuit which is engaged owing to the seizure 
of the corresponding contacts by another 
switch in another bank of the same group. 
In such a case, the first step of the verti- 
cal motion of the switch-wiper shaft will 
be immediately followed by others pro- 
duced by the equipment as follows: 

When the vertical magnet, L, 
ated, it completes a path for a flow of 
current through the winding of relay J, 
traceable as Starting at the 
positive or grounded terminal of the com- 
mon battery, the current flows to the 
armature of the vertical magnet, L— 
through an oversight the armatures of the 
rotary and _ vertical not 
shown in last issue connected to 
the positive or grounded terminal of the 
common battery as_ they 


is oper 


follows: 


magnets were 


week's 


be— 


‘ 


should 
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at Q and R is interrupted and will re- 
main so until the switch-wiper shaft has 
again assumed its normal position. 

Had the trunk associated 
the first set of the 
row been engaged, the bank contact en- 


circuit with 


contacts in vertical 


gaged by the test wiper, 4, would have 


been connected to the positive or 
grounded terminal of the common bat- 
tery. In such an event, the locking cir 


cuit of relay J would have been main- 
tained through test wiper 4, regardless of 
J, when the 


tical switch armature completed its ener- 


the operation of relay ver- 
gizing circuit. 
With relay / locked in 


position, the restoration of the armature 


the operated 


its normal position will 
immediately complete anew the energiz- 
ing circuit through the the 
vertical magnet / and the switch-wiper 
shaft will be This 
operation will be easily understood when 
it is remembered that the 
/ follows 
slow-acting relay N 


of relay J to 
winding of 


raised another step. 
initial opera- 
the of 
and that relay / is 
locked in the operated position by cur 
rent flowing through the normally-closed 
contact of relay J 


tion of relay release 


or 
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through test wiper 4 to the 
positive or grounded term- 
inal of the bat- 
tery. Just so long as relay 
/ remains operated, then 
the vertical magnet L will 
be intermittently energized 
and and the 
shaft will 
wipers into the 


common 


de-energized 
switch-wiper 
raise the 
row. 
1131. Calling subscriber 
to operator.—The  opera- 
tion of current supply re- 
lay B, upon the completion 
of the line-finder selected, 
initiates the secondary se- 
lection between the trunk 
circuit to which the calling 
subscriber is connected 
and the operator’s equip- 
ment. When this 
ary selection has _ been 
completed relay H is oper- 
ated as a result of a flow 





second- 








Fig. 320. The First Selector Circuit. 


cuit wipers, 2 and 3, are passing over the 
contact points representing the conduc- 
tors of a trunk circuit, wipers 4 and 5 
ars passing over bank contact points 
ociated with the same trunk circuit but 
d for operating functions somewhat 
livalent to the busy-test condition of 
antially-operated equipment. 

lt is through conditions created as the 
wipers 4 and 5 pass over the test-bank 
mtacts that the vertical movement of 
he switch-wiper shaft is continued, pro- 
vided the trunk circuit leading from the 
‘ist set of bank contacts is engaged. This 
means that the vertical motion of the 
Switch-wiper shaft will be continued as 


” 


through the normally-open make contact 
of the vertical magnet armature (now 
closed), the winding of relay J and the 
common battery. 

As a result of this flow of current, re- 
lay J is operated and interrupts the flow 
of current through the winding of the 
vertical magnet releasing its armature in 
readiness for the next vertical step if 
one is to be made. At the same time, 


the operation of relay J effects the re- 
lease of relay J by interrupting the flow 
of current in its locking circuit. 

Since the switch-wiper shaft has made 
one vertical step, the contact between the 
several vertical off-normal springs shown 





of current over the fol- 
lowing path: 

Starting at the positive or grounded 
terminal of the common battery, the cur- 
rent passes through the normally-closed 
off-normal springs R, the normally-open 
make contact of relay AA, Fig. 319, 
(now closed), the normally-open make 
contact of relay B, Fig. 320 (now closed) 
the normally-closed break contact of slow- 
acting relay G, Fig. 320, (now closed), 
the winding of slow-acting relay H, Fig. 
320, the wire 2 and a relay in the oper- 
ator’s equipment (not shown) to the 
common battery. 

As a result of this flow of current, 
slow-acting relay H is operated, the 
switch wiper shaft not having yet been 
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rotated, and the operator's telephone set 
the 
sub- 


is placed in direct connection with 
trunk the 


scriber is connected over operator's talk- 


circuit to which calling 
ing wires / and 4. 

1132. c::limination — of 
When relay 
the 
relav \V, a 


interference.— 
/ is first operated, as a re 
slow-acting 
the 
This circuit will be 
left-hand 
contact spring of relay / is 
the 
terminal of the common battery instead 
of the non-grounded terminal. The draw 


sult of first release of 


circuit is completed for 
operation of relay /, 
the armature 


obvious when 


shown con- 


nected to positive or grounded 


ing, as published in the last installment, 
is incorrect in this particular. The nec- 
essary corrections are made in this issue. 
will remain energized 
the operated 
position and will prevent any conflict be- 
tween the busy trunk circuits over whose 


Obviously relay F 
as long as relay 7 is in 


bank contacts wipers, 2 and 3, are mov- 
ing and the trunk leading back toward 
the calling subscriber. 

(To be continued.) 
Remarkable Telephone Growth at 
Tulsa, Oklahoma. 
which 


Several elements, 


made an in- 
crease in telephone rates of the South 
western Bell Telephone Co. at Tulsa 
necessary, were cited by the Oklahoma 


Corporation Commission in its order grant- 


ing the increase. Rapid growth of the 
city and demands for new and better ser- 
vice have compelled the company, the 


commission finds, to practically reconstruct 
its plant at Tulsa from the ground up 2% 
times within the last 17 years. 

The company at Tulsa has also made 
wage advances of 150 per cent since 1914. 
The demands for new telephone service at 
Tulsa, within the 
broken all records. 


past ten have 
The increase in the 
number of telephones in use in Tulsa be- 
tween March 1, 1911 and December 31, 


1920, was 631 per cent, the commission’s 


years, 


order states. The commission says: 


“With reference to the foregoing figures, 
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THE RAINBOW’S GOLD. 
By Miss Anne Barnes 
Travelling Chief Operator, lowa Independent Telephone Association, 
Des Votes, lowa 
Mabel was undoubtedly a genius—she knew it herself. To be a genius 


and know 
ing thing is that 
particular 


telephone operating. 


it vourself is, in some cases, an enviable position. 
someone else knows it also. 
form her talent took, but she knew 


The one redeem 


Mabel wasn't what 


that 


just sure 


she was not cut out for 


When Mabel came to the Crystal City Telephone Exchange, four years 


ago, she seemed to be a pleasant sort of a girl. 


She learned quickly, and 


has several times had her salary raised, but promotion she has never known. 


After she had been in the office about a year, we began to understand her 


attitude. She would never do 
content among the other girls. 


restroom. 


“I'm tired of this sitting around all day,” 
‘number, please ?’ 
the 


but ‘number, please ?’ 
“TL know,” 


at some other job.” 


said her friend, “but 


ge 


“Well, wages are not everything, are they? 


instead of existence? I think that | 
telephone operator.” 


Perhaps this is true. 


their best in anything that they 


for an executive. 
The other day | 


Undoubtedly 
work might do better in something else. 
are 


dis- 
the 


she bre d 


As it 


heard 


was, 


her talking in 


said Mabel. “Nothing all day 


wages are better than you would 


about .a little life 


What 


was cut out to be something besides a 


some girls who are in telephon: 


L say “might” because most girls do 


in. If telephone work is not their 


field, they should get out of it and not make life miserable for other opera 


tors. 
morgue. 

What is Mabel’s trouble? 
fur 
the 


for evening coats 


the 


long gowns, 


famous, on stage in 


dances, parties, carbarets and the whole round. 


being the biggest in their own line. 
should not be faultily directed. 


She is like girls in every clime of life. 
and 
movies ; 


Just one girl of this growling type makes a restroom as happy as a 


Some 


limousines; others desire to be 


and still others want just pleasure: 


These girls never think of 


\mbition is a wonderful thing, but it 


PPP PPP PPP PPP PPP PPP LLP LLL LL LLL LL LLL LL LL Lh lll” 


it should be noted that the percentage of 
increase in 10 years, is in all probability, 
the greatest similar increase in any com- 
munity of any comparable population any- 
where in the United States. 
Furthermore the life of a 
phone plant is ordinarily considered to be 
the 


while tele- 


from 12 to 16 years, record shows 


Commissions, Courts and Councils 


Discussion and Rulings of State Bodies Having Supervision Over Telephone 


that the plant at Tulsa has been recon 
structed, practically from the ground wy 
2% times during the past 17 years, a fact 
that th 
extraordinat 


which proves beyond question 


applicant has had a most 
matter to handle in Tulsa and one which 
entitles it to the most careful consider 


tion.” 





Companies— Decisions of Courts in Matters of Interest to Public Utilities 
Councils Relative to Franchise, Rates and Service 


and Actions of City 


Refuses to Authorize Stock Issu- 
ance for Money Expended. 
The Nebraska State Railway Commis- 
has denied with considerable em- 
phasis the claim of the Monroe Independ- 
ent Telephone Co. that under the statute 
clothing it with power to regulate secur- 
ity issues, it is required to authorize the 
issuance of capital for money expended 
by a public service corporation where it is 
reasonably required for the acquisition, of 

property. 


sion 





The commission refuses to discuss the 
but expresses the con- 
viction that such a construction of the law 
is not warranted. Such a rigid application 
of the statute, would, it says, preclude it 
from exercising discretion as to 
whether or not the purchase of property 
by a public utility was judicious and 
proper. On counsel’s theory, it said, the 
company could pay any price, no matter 
how excessive, for property it might be 
able to use for utility purposes and the 


question at length, 


any 


commission would be bound to issue st: 
the full 
being permitted to exercise its own ji 
ment as to. their 

In the present case, the Bratt brot 
the heaviest owners of the Monroe « 


and bonds to amount, wit! 


reasonableness. 


pany, realizing the necessity of attac! 
the plant at Albion to its other exchan 
bought it for the company with the in 
tion of holding it until such time as 
company could take it over. 
$55,000 for it. 


They 
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When the commission came to examine 
into the history of the company, it could 
not find, counting stockholders’ sacrifices, 
more than $25,000 that had gone into it. 
Therefore, in determining the application 
of the Monroe company for a stock issue 
covering this and the sacrifices of stock 
officers, it disregarded the 


holders and 


transaction and based its finding on the 
fair value of the consolidated property as 
a whole. 

Application for a rehearing was made, 


The 


company then secured other attorneys and 


but after argument, was denied. 
the whole transaction was reviewed in an 
application for the issuance of $61,500 of 
stock, which included $6,500 borrowed for 
additions and hetterments. 


In support of its motion the applicant 


contended that the commission erred in 
finding the amount of the sacrifices of 
stockholders, in refusing to allow the full 


Albion 
and that it erred in accepting certain fig 


purchase price for the property 
ures presented by its engineering depart 
ment.in the physical valuation submitted 
by that department. 

The commission is now convinced from 
that $7,620 


be added for errors in calculation and for 


evidence presented, should 
services contributed by stockholders. In 
determining a fair value, it relies on three 
main factors—book cost, original cost and 

sacrifice of stockholders. 
that the 
value of the plant, which comprises 3,500 
stations, is $114,025, 


The commission peremptorily refuses to 


mvestment or 


From these, it figures present 


make an allowance for & per cent return 
on deferred dividends and uncompensated 
The claim 


theory that the money thus deferred, and 


services, was urged on the 
which should properly have been paid to 
the stockholders, was used in the construc- 
tion of the plant and as such was entitled 
the 


amount as other capital. 


to an earning in same manner and 


The commission says there is force in 


the a:gument, but the theory must be 
applied with moderation. For instance, if 
appli! in this case, an investment of 
$155.3 would be produced, which exceeds 
the sent value found by the company’s 
owl ongineer and is greatly in excess ot 
tl preciated value set by the commis- 


1 


S14 Ngineering department. 


pyramiding of these allowances 
strates the unreliable nature of such 

itions, it says, and in reaching a con- 
n only a reasonable measure would 
nade for deferred returns. The com- 
ion admits an error of its engineer of 
* in computing the number of tele- 
ies on the Newman Grove exchange. 
is possible that the company will test 
e state supreme court, the rulings of 
ommission on deferred returns and 
Yhether it can deny a company the right 

Issue stock to the amount of the full 
purchase price of property reasonably re- 
wired for the purposes of the corporation. 


1 
+h, 
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Mlinois Bell Telephone Co. Files 
Appeal from Decision. 

The first appeal against a decision of 
to be 
filed in Cook county \ugust 3 
by the Illinois Bell Telephone Co. 
the the com- 
mission, an appeal filed in the 
county affected by a decision instead of 


the Illinois Commerce Commission 


was made 
Under law 


new creating 


may be 


in Sangamon county, as under the former 


public utilities commission law 

The appeal was against a decision ren 
dered June 2, on motion of Attorney 
Meyer J. Stein, that the telephone com- 


pany be ordered to give nickel service to 

suburbs bordering on the city limits. 

Same Rates for 20 Years, Asks 
New Rates After Rehabilitation. 
After having served its patrons for 20 


years at the same rate, according to its 


petition, the Greencastle Telephone Co., 
of Greencastle, Ind., has petitioned the 
Indiana Public Service Commission for 


an increase in rates. 

The company says it has just rehabili- 
tated its system and that it has a $68,- 
4) plant on which it wishes to earn a 
reasonable rate of interest through rates 
it desires the commission to work out for 
it. Present viven as $2 a 
$1.25 a 


rates are 


month for business and month 


for residence telephones. 


Charging the Maximum Rates 
Fixed by Missouri Commission. 
Whether a company can charge a differ- 

ent rate than the maximum rate fixed by 

Public 


is discussed in a recent letter to members 


the Missouri Service Commission, 


of the Missouri Telephone Association by 
Secretary Claude D. Long 

When a company files an application for 
the commission makes an 
They after the in- 
vestigation and hearing, that the valuation 
of the 


dollars, that its operating expenses are so 


a certain rate, 


investigation. find, 


telephone company is so many 


much per year; and, in order for the com- 


pany to earn a sufficient amount to pay 


operating expenses, set aside a_ certain 
amount for depreciation, and pay a return 
on the investment, it would have to charge 
the 


commission fixes a maximum rate that the 


a rate not exceeding so much. So 


company can charge, and issues an order 
that the company must file with the com- 
mission a schedule of rates that it expects 
to charge, not exceeding the maximum 
rate fixed by the commission. 

Mr. Long is satisfied that the commis- 
sion would. permit any company to reduce 
its rates below the maximum as much as 
the company sees fit. In other words, the 
commission would have no objection to 
any company furnishing service to its sub- 
scribers at a loss, if the company sees fit 
to do so. 

During the past two or three years, the 
commission has been severely criticized by 


the public.. The probabilities, Secretary 








AQ 


Long 


states, are that a great amount of 
that criticism has been due to the fact that 
some managers of utilities in the state 
have not understood that the rate fixed b 


the commission is a maximum rate 


Mr. Lony suggests that the managers of 
dealing with the 


the telephone companies 


public, who have been authorized by the 
commission to put na maximum rate, say 
to the that the 


made an investigation of their plant, and 


public, commission ha 
has found that they are entitled to charge 
a certain maximum rate 


he asked if he 


Should any 


manager is compelled to 


charge that rate, the answer would bx 
that he is not compelled by the commis 
sion to charge that rate, but was com 
pelled to chargc the maximum rate, in 
order to meet the operating expenses and 
pay a return on the investment 

Local and kural Rate Increase 


Allowe1 Minnesota Company. 

In an order issued July 26, the Minne 
Railroad & Warehouse Commission 
Wheaton Telephone Co., 
of Wheaton, to place in effect the follow 


sota 


authorized the 


ing schedule of monthly rates 

Old New 
Individual line, business $2.25 $2.7h 
Two-party line, business. 2.00 2.20 
Extension, business........ 1a 1.00 
Individual line, residence 1.25 1.50 
Two-party line, residence... 100 1.25 
Extension, residence...... aD ) 
Rural switching... Poets Ret) hy 


The Wheaton Telephone Co. is a cot 
19090 It 


battery 


poration, organized in operates 


a local common telephone ex 
change at Wheaton, serving 349 stations 
within the village and performing switch 


ing service for 269 connecting rural com- 


pany stations. 
Some criticism was offered relative to 
the farm line service. The rural lines 


Wheaton 
are owned and operated by a 
the 
are connected with the lines of the 


connected with the exchange 
company 
independent of local exchange and 
peti 
tioner at the village limits. No testimony 
was offered to show that trouble existed 
on the local 


lines or apparatus of the 


company. 


Poteau (Okla.) Company Given 
New Rate Schedule. 

Upon application of the Poteau Tele- 

phone Co., of Poteau, the Oklahoma Cor- 


poration Commission, on July 30, author 


ized a new schedule of rates effective 
August 1. The new rates will be as 
follows: 
Individual business... $3.25 
Two-party business. 2.75 
Business extension.... ' 1.00 
Individual residence.......... . 2.00 
Two-party residence. . 1.75 
Four-party residence......... 1.50 
Residence extension. 75 
Switching rural..... ' aT) 
The company has 483 subscribers of 





























TELEPHONY Vol. 81. No. 8. 
c-—-—_--———_Net rate per annum———————_"_ 
Total Type 1- 2- - 2- 4- Rural 
No. of of party party party party party Rural Rural switch- 
Popu-_ tele- equip- busi- busi- resi- resi- resi- busi- resi-ingser- 
Name of Company. Town or City lation. phones. ment. ness. ness. dence. dence. dence. ness. dence. vice. 
{ Eldorado ....... 2,710 1,628 C.B. $42.00 $56.00 $24.00 $21.00 $18.00 $24.00 $18.00 $12.00° 
| 6.004 
| Hutchinson --21,461 4,527 C.B. 54.00 45.00 27.00 24.00 21.00 24.00 18.00 18.00" 
| 9.004 
j S. Hutchinson .. 387 ose 868 e e060 57.00 48.00 30.00 27.00 24.00 ..... ..... conus 
Southwestern Bell, Kans. ......... a, ee 6,138 2,116 C.B. 42.00 36.00 24.00 21.00 18.00 24.00 18.00 12.00° 
6.00* 
EL 50s beg iedun 2,130 926 Mag. 33.00 30.00 21.00 18.00 24.00 18.00 12.00% 
6.004 
1 ACOMIGOM .icccucs 16,785 3,126 C.B. 48.00 42.00 27.00 21.00 18.00 24.00 18.00 18.008 
9.00* 
eee a ee es 42.00 36.00 24.00 21.00 18.00 24.00 18.00 ..... 
Mommits. Bie.. o.s06csicsasescvninces SOUND oc cccsse 1,984 coe 6S De” sxcne BP scene bahia:  qxctke caine Sama 
Farmers Inter-County Mutual, Wis. Kilbourn ........ 1,170 665 Mag 21.00 18.00 18.00 15.00 15.00 ..... 15.00 9.00 
WOAROOney, HAMS. cccccccccccccccce Wakeeney ...... a ‘see  ‘aeeee 33.00 ..... | aS cocee 24.08 39.30 7.20 
CyAWHOTG, TOMS. .ccccvcescscee cece COMOMOO ccccces | SS eee 33.00 IRs edie. orig: 4.20 
DL deseamens C—O } 
Galatia-Olmitz-Hoisengton, Kans.. 4 Olmitz .......... SS roe + 18.00 My ischh .caace eeee 18.00 7.50 
a iat - 2 Se j 
Farmers Co-op., Kans. ........++. Kensington ..... 497 Mag . Pee ae 18.00 
Farmers Mut., Kans. .....ccccccee a ree 426 Mag | eee 12.00 12.00 
PEOGGGM, MAES. .cccccccccccccces <b SEE nc svieccs 408 Mag 30.00 ..... Pe 15.00 
DREW, TEBMB. ccccccccsesece eeeeee Baldwin City 1,231 Mag die wpman OO aera ee | 
OO Se Cee, MED ccccccsscccscocoes o SOOTe GOT ccaccs 918 Mag | Se | |) =e 15.00* 24.00* 15.00% 6.00 
{Knobnoster ..... 670 Mag BOO sine 18.00 ileal heat pain ch 
Johnson County Home, Mo. ...... 4 and 
(La Monte ....... 684 ‘casa C. B. * eer ee ee ee or 
TROON, Wie cc cccccvcsccccoss « Reegdsourg ....-- 2,615 1,200 Mag. 36.00 30.00 24.00 21.00 18.00 24.001 ..... 
| a 
Claflin, Kans. ....... peedeesannenon SOD  i6kee<se0s: shane ees Mag. SOGe” ssece  wnsas BLO ccics Bee 9.00 
Western Farmers, S. Dak. ........ Hitchcock ...... 261 160 Mag. 24.00 21.00 16.80 ..... 15.00 16.80 sist 
Marquette and Adams County, Wis. Oxford .......... 425 wae Mag. 18.00 ..... 16.20 16.20 15.00 ..... BGO ssc 
WORGWOG, “Whe ccccccccccccccceses Wonewoc ....... 789 420 Mag 27.00 24.00 21.00 18.00 15.00 18.00 7.00 
ee" , . e rrr re srry BET daseeudecuas 1,044 565 Mag 24.00* 21.00* 18.00% 15.00 15.00* ..... ae... 
BEM” écsee 
Riverview, Wie. ccccccecccccccccs 7 ss. eee 2,675 ll re ean ae a ee ee | 
MOE, GEE 0b hcincasesecwesece {f Eau Claire ...... 18,887 GATE ss 0200 54.00 42.00 30.00 24.00 21.00 27.00 9.00 
ON rere a  “wled.» ciaeas 60.00 48.00 36.00 30.00 27.00 see whens 
Poynette, Wis. ......0..00. geatheens a ere 656 Mag. 21.00 18.00 18.00 16.20 15.00 14.401 6.00 
BE” és 
WHAGIMMIOR, WEI... occcccccccccccses Washington Te hanes ee: Medea ating a er 14.00 
Northwestern Bell, Nebr. ........ Bom CRY .ccccs 1,128 cae, aeteus 46.20 39.60 23.40 19.80 ..... secs Re 
DES GI, TN, occa ctcccccacece Lagrange ....... iii ae «secs ee saeas 0 RSE Rn ia 
Southwestern Bell, Okla. .......... Oklahoma City ..97,588 C.2. 90.00° -- 89.005 30.005 60.00 30.00 
CO” cccee ee scene eka adn 
{Random Lake 408 ae ) 
Random Lake, WiS. ..........+++++ { Belgium ........ 234 764 Mag.+ 21.00 18.00 18.00* ..... 15.00* 15.00 12.00 
SEL. sie sace cee mpi con, ewan J 
*Desk sets $3 per year extra. e ‘Switching residence telephones. 
Metallic circuit. ‘Unlimited service. 
*Grounded circuit. *Measured service. 
%Switching business telephones. 
New Rate Schedule Approved by Various Public Utility Commissions and Published in “Telephony” During July. 


all classes, and acquired its property May 
1, 1920. The former owners failed to 
file correct statements with the commis- 
sion, in compliance with its accounting 
orders and the commission was without 
proper information as to operating costs, 
or plant investment, prior to the pres- 
ent ownership. 

Upon the commission’s demand for 
definite information as to property and 
operating expenses, the company reported 
that approximately $27,000 for property 
was not used or useful in the present 
operation of the business, but had only 
a salvage value, leaving the approximate 
value of the plant actually serving the 
public at $35,419.20. It was also shown 
that the operating costs were at the rate 
of only about $10,000 a year, including 
the proper amount set aside for reserve 
for depreciation, as compared with the 
showing of $16,000 a year made in the 
application. 

The company’s application was accom- 
panied by a formal endorsement of the 
rate schedule proposed, signed by the 
mayor of the city of Poteau and the 
president of its chamber of commerce, 
representing that approval had _ been 


given by members of the city council 
in their official capacity, and by the 





directors of the chamber of commerce. 

“Not always is there evidence of as 
harmonious and friendly a relation be- 
tween a public utility and its patrons 
as is revealed by the application in this 
case and the endorsements thereof,” was 
the expression of the commission, “The 
public in Poteau appears to have con- 
fidence in the good faith of the tele- 
phone company in its showing of need 
for new rates, and that service under 
the proposed rates will be satisfactory.” 

The case was set for hearing July 19, 
but upon being called was submitted 
with the suggestion that the plant im- 
provements having been completed, the 
rates determined upon should be author- 
ized for application August 1 instead of 
September 1, as specified in the appli- 
cation. . 


Exchange At Bloomfield, Neb., Re- 
opened With 60 Subscribers. 
Some 60 of the former patrons of the 

Union Telephone company at its Bloom- 

field (Neb.) exchange are now getting 

service at that point. The remainder of 
the 700 patrons who went on a strike are 
still “out.” The Monitor, a weekly news- 

paper, run by a socialist named W. H. 

Needham, which has led the fight against 





the company and devoted pages to its at- 
tacks up it—most of them unfair in char- 
acter and the company officials say part- 
ly untrue—says that the strikers propose 
to do without service for the remainder 
of the year. 

The exchange rates fixed by the Ne- 
braska State Railway Commission, which 
are 23 per cent more than the old ones, 
expire by limitation on December 31, and 
it is the hope of the strikers that by hold- 
ing out that long the company will be in 
no mood to prolong the fight by as! ing 
for their extension. 

The Monitor says that the people lad 
no idea when they quit taking servi 
April 1 that they would be able to do 
without it for any great length of tine, 
and boastingly declares that this was a 
mistake and that they have found ‘ is 


on 


not a necessity. The old rates will © uto- 
matically go back into effect unles the 
company asks for the extension o° the 
new ones, although the commissio:. ‘1as 
the power, on its own motion to ::ake 
such an extension. The strikers ‘ink 
neither will have the nerve to do ‘ s. 
It is freely admitted by the newsp pers 
that it isn’t a question of whethe- the 
old rates are remunerative or not, and 
that the farmers and business mer are 



































August 20, 1921. 


determined that they shall be reinstated 
hefore any resumption of general service 
is ordered by the subscribers. When com- 
pany representatives argue that this ~vio- 
lates all sense of fairness, they retort that 
the company wasn’t fair to them and that 
it promised there would be no increase. 
Information in the possession of the 
railway commission is that the loss and 
inconvenience suffered has caused a con- 
siderable the ranks of the 
strikers, and that, if a break of any size 
comes in their ranks, the situation will be 
It is for this reason that the com- 


defection in 


ended. 
pany was advised to reopen:the exchange 
and make a tryout of sentiment and put 
the company in a position to take advan- 
tage of any break in the ranks of the 
strikers. 

Operating Expenses Show Need 

for Higher Rates. 

Taking into consideration the fact that 
the company’s operating increase 
increased from 52 per cent in 1915 to 92.4 
per cent in 1920, due principally to in- 


ratio 


creased operators’ wages, the Wisconsin 


Railroad Commission handed down an 
order on July 22, permitting the Wiscon- 
sin Telephone Co. to raise its rates at 
Madison, where it serves approximately 
3,000 subscribers. The old and new net 


monthly rates compare as follows: 


Old New 
Business, one-party.......... $3.50 $6.00 
Business, two-party.......... 250 5.00 
Business, extension.......... 60 ~=—-1.00 
Residence, one-party......... 2.00 2.75 


Residence, two-party......... 
Residence, four-party........ “se 
Residence, extension......... .60 75 
Rural, within six miles of central of- 
fice $2.25. 


A fair value of the company’s property 
for rate purposes was found by the com- 
mission to be $1,125,808.51. The com- 
pany’. total investment at its Madison ex- 


change is approximately $1,222,159.16, 


which is equivalent to an average invest- 
ment of $96.46 per telephone. This aver- 
age determined from a consideration 
of :il subscribers connected to the ex- 
chai.ve, including some 400 roadway com- 
pa 


ile the average investment of $96.40 
may appear somewhat high, the layout of 
the city between the two lakes is such 


as ‘oO necessitate an unusual design of 
\ plant, both underground and over- 
h It is obvious that it is more ex- 
pensive to construct a plant to serve a 
given area that is limited as to its width, 
t! it is to serve the same area having 


il dimensions. A relatively large part 
the Madison plant consists of expen- 


underground construction. 
\nother condition which has resulted 
a large addition to the plant value is 
at requiring the installation of a sec- 
ond exchange board in the central office. 
“he maximum number of lines which an 





TELEPHONY 


individual operator can reach is 8,000. 
When this number is reached, it becomes 
necessary to install a 
and to provide trunking facilities. 

The fluctuating traffic at the Madison 
exchange also tends to increase the op- 
for the peak load comes 


second exchange 


erating costs, 
at no particular time of the day and is 
often extremely abrupt abnormal. 
This makes it 
able a force of operators during the day 


and 
necessary to have avail- 
equal to approximately 12 per cent of the 
total force in order to meet the require- 
ments when these unforeseen peak loads 
arrive. 

High Standard of Service Main- 

tained—Rates are Raised. 

In an order entered July 19, the Wis- 
consin Railroad Commission authorized 
the Horicon Telephone Co. to increase its 
effective August !, from its old 
schedule for rural lines, 11 or more par- 
ties, of $15 per year; eight to 10 parties 


rates, 


$18 per year; six and seven parties $21 per 
year, and four and five parties $24 per 
year, to a flat rate of $24 per year for all 
subscribers. 

The Horicon Telephone Co. operates a 
telephone system in the rural district 
tributary to the city of Horicon. The 
system is made up of ecight full metallic 
circuits running to the city limits. The 
Wisconsin Telephone Co. has built the 
line from that point to its switchboard at 
Horicon where all the subscribers of the 
Horicon company are switched. The 
eight circuits accommodate 64 subscribers, 
who are connected to the circuits so that 
the circuits carry loadings of from six 
tc 10 subscribers. The average length 
of line is four and one-half miles. 

A high standard of service has been 
maintained throughout the system and the 
condition of the plant is reflected very 
clearly in the attitude of the subscribers 
and the spirit of co-operation which ex- 
ists between them and the company. The 
company has always been relatively sound 
financially, although the accounting pro- 
cedure followed is not the best. No de- 
preciation has been set aside for future 
use, but rather a dividend of 10 per cent 
has been declared each year. The book 
value of the plant and property on De- 
cember 31, 1920, amounted to $3,732. 


New Central Office Building and 
Plant Rehabilitated. 

On July 30, the Wisconsin Railroad 
Commission authorized the Theresa Union 
Telephone Co. to place in effect the fol- 
lowing schedule of monthly rates at its 
Kewaskum 


exchange for service ren- 
dered on and after August 1, 1921: 
Village one-party, business.......... $2.50 
Village two-party, business.......... 2.25 
Village four-party, business......... 2 00 
Village one-party, residence...... 2.00 
Village two-party, residence........ 1.75 
Village four-party, residence....... 1.50 
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i OE Coca aa desepasvenss 2.00 

error ere 1.75 

Village or rural extension sets...... YL) 

Village or rural extension bells..... AD 
Village or rural extension _ bells 

Lo DORNER. i edcedieeeabenees 25 


Desk sets on rural lines, .15 extra. 
The rates are net, the gross rates being 
10 cents per month additional. 


The company’s system consists of ex- 
changes located at Theresa, Dodge county ; 
Campbellsport and Sand Lake, Fond du 
Lac county; and Kewaskum, Washington 
toll 


The company purchased and 


county, with lines connecting these 
exchanges. 
took possession of the entire property of 
the Valley Telephone Co. which 
cperated exchanges at Batavia and Sand 
Lake on January 1, 1921; it sold the Ba- 


tavia exchange to the Random Lake Tele 


East 


phone Co. and is engaged in constructing 
lines so as to connect all of the subscrib- 
ers of the Sand Lake Exchange directly 
with either the Kewaskum or the Camp- 
bellsport exchange, thereby permitting the 
discontinuance of the exchange at Sand 
Lake. 

The company has now completed the 
construction of a new central office build- 
ing at Kewaskum, has ordered and is 
about to place in service a considerable 
amount of aerial plant equipment at Ke- 
waskum and will, after the cable is avail- 
able, change its present multi-party vil- 
lage lines into one, two and four-party 
lines only, all of which will give the sub- 
scribers of the Kewaskum exchange both 


village and rural service. 


Switching Rates at Mondovi, Wis. 
to Be Higher. 

On August &, the Wisconsin Railroad 
Commission authorized the Mondovi 
Telephone Co. of Mondovi, switching 150 
subscribers, to existing 
schedule of switching rates and substi- 
tute therefor a flat rate of $5.50 per 
year, payable semi-annually in advance. 

The value of the property and plant 
of the Mondovi company used for the 
purposes of this case was $30,000. While 
no increase in revenue was authorized, 
the commission, found that there ap- 
peared no reason for charging 
the different switching rates since there 
was practically no relation between the 
amount of the rate and the quantity of 
wire plant used or the proportional 
amount of the operator’s time used to 
serve the different switched lines. The 
difference in rates were not based upon 
differences in the cost of service. 


discontinue its 


logical 


Summary of Commission Rulings 
and Hearings. 
CALIFORNIA. 

August 12: Application filed by the 
Southern California Telephone Co. for 
authority to purchase from the Mercan- 
tile Fireproof Bldg. Co. certain property 
in Los Angeles for $150,000. The real 
estate is desired as a site for a building 
to be used for garage, repair shop, and 

storeroom. 





District oF CoLuMBIA. 

August 10: The American Security & 
Trust Co., trustee under certain mortgage 
or deed of trust executed by the Chesa- 
peake & Potomac Telephone Co., author- 
ized to invest $11,760 now in_ sinking 
fund or part thereof in series A, first 
mortgage 7 per cent bonds, maturing 
February 1, 1941, of Northwestern Bell 
Telephone Co. 

ILLINOIS. 

luly 27: The Chesterfield Telephone 
Co. ordered to make repairs and replace- 
ments to its portion of toll circuits be- 
tween Chesterfield and Carlinville so as 
to give adequate and satisfactory serv- 
ice. and to restore the phantom circuit 
between the cities named. 

July 27: Complaint of the Calhoun 
Telephone Co. regarding division of toll 
revenues resulting from joint handling 
of messages by the Calhoun and the King- 
dom Telephone Co., dismissed. 

July 27: Application of the Public 
Service Co. of Northern Illinois for au- 
thority to extend its electric transmis- 
sion line from Lacon to Wyoming dis- 
missed. Complaint filed by the Sparland 
Telephone Co. in re the construction of 
the line, dismissed. 

July 27: Order issued modifying order 
entered April 14 in the matter of pro- 
posed advance in rates for the Murphys- 
boro Telephone Co. in certain cities 
named in order. : 

July 28: Purchase and sale of tele- 
phone property located in Smithshire, to 
the Smithshire Telephone Co., a corpora- 
tion, approved, under conditions specified 
in the order. Certificate of convenience 
and necessity to operate in Smithshire 
granted, and company authorized to issue 
common capital stock in the amount of 
$3,000. 

July 28: Order issued approving pro- 
posed sale of Illinois Bell Telephone Co. 
exchange property located in cities of 
jacksonville, Literberry,: Alexander, Car- 
rollton. Roodhouse, and Whitehall, and 
also any farmer line development out of 
the exchanges in Morgan and Green coun- 
ties, also certain local toll lines described 
in contract to the Illinois Telephone Co. 
The Illinois company authorized to is- 
sue common capital stock in the amount 
of $100,000, and 5 per cent first mort- 
gage bonds in the amount of $10,300. 

July 28: Issuance of first supplemen- 
tal order authorizing Vancuren Telephone 
Co. to make effective August 1, 1921, 
rates filed with commission and_ stated 
in IPUC 1. 

July 28: Proposed advance in rates 
by the Port Byron Telephone Co. for 
service in Port Byron and vicinity, stat- 
ed in rate schedule IPUC 2, ordered re- 
suspended .until January 28, 1922. 

July 28: Order issued resuspending un- 
til January 27, 1922, proposed advance 
in rates for the Perry Telephone Co. 
for service in Perry, stated in rate sched- 
ule IPUC 1. , 

July 28: Proposed advance in rates by 
the Edwards County Independent Tele- 
phone Co. for service in Albion Auxili- 
ary, stated in rate schedule IPUC 4, or- 
dered resuspended until February 9, 1922. 

July 28: Proposed advance in rates by 
the Anchor Telephone Co. for service in 
Anchor and vicinity, stated in rate sched- 
ule \IPUC ordered resuspended until 
February 18, 1922. 

July 28: Order issued resuspending 
until February 23, 1922. proposed advance 
in rates by the Central Union Telephone 
Co. for service in Peoria, Averyville, 
East Peoria. and Peoria Heights, stated 
in rate schedule I P U C 2. 
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July 2&8: Proposed advances in rates 
for the Central Union Telephone Co. re- 
suspended until February 27, 1922. The 
proposed increases apply to Momence, 
Beardstown, Sterling, and Rock Falls 
and vicinities. 

July 28: Supplemental order issued de 
nying petition of the Central Union Tele- 
phone Co. for relief from compliance 
with the order of the commission, dated 
March 21, 1921, in so far as the order 
relates to the preparation of inventories 
and appraisals of the property. 

July 28: Sale by the Pitcher Telephone 
Co. and purchase by the Illinois Bell 
Telephone Co. of the Galena exchang: 
telephone property in Jo Daviess county, 
for $6,800, and of certain toll property of 
the company as described in bill of sale, 
approved. 

July 2&8: Proposed advance in rates 
for service of the Watseka Telephone 
Co. in Watseka and vicinity, stated in 
rate schedule TPUC 2, ordered resus- 
pended until February 23, 1922. 

July 29: The Illinois Bell Telephone 
Co. granted an extension of time of 0 
days in which to file certain schedules 
specified in order entered by commission 
July 19, 1921. In all other respects the 
order of July 19, 1921 is to remain in 
full force and effect. 

July 29: In re the National Telephone 
& Electric Co.:; the commission issued 
an order directing the rate schedule TIPUC 
3 applying to rates for telephone service 
in Clinton, and vicinity, authorized in 
provisional order dated October 13, 1920, 
remain in effect as legal rates for tele- 
phone service in Clinton, and vicinity. 
Cross petition filed by O. L. Langellier, 
asking that the provisional order he va- 
cated and set aside, dismissed. 

KANSAS. 

\ugust 2: Order issued granting in- 
crease in telephone rates at Galena, Bax- 
ter Springs, Columbus and Weir City, 
to the Galena Home Telephone Co. 

MINNESOTA. 

August 26: Hearing at Center City on 
application of the Chisago Mutual Tele- 
phone Co. for authority to increase its 
local and rural rates at Center City. 

Missourl. 

\ugust 6: The Advance Telephone Co. 
authorized to continue in effect present 
schedules of. rates for service in Ad- 
vance, Marble Hill, Puxico, and Leo- 
pold for a further period of 13 months. 

August 6: The Seneca Telephone Co. 
of Seneca, authorized to continue in ef- 
fect present schedules of rates for a 
further period of 13 months. 

August &: Order issued authorizing C. 
Englert to sell and W. H. Way, to pur- 
chase all of the property of the Farmers’ 
Mutual Telephone Exchange at Tiffin. 

August 11: The Farmers’ Telephone 
Co., of Morgan county, authorized to 
issue $10,000 in part amount of its capi- 
tal stock for the purpose of purchasing 
property now owned: by the Farmers 
Telephone Co., of township 43, range 17. 

Néw Mexico. 

August 5: Application filed by the city 
commission of Albuquerque for a hear- 
ing on the raises ‘in exchange rates which 
the Mountain States Telephone & Tele- 
graph Co. has scheduled to go into ef- 
fect on September 1. 

New York. 

August 12: Application filed for an 
adjournment of several months by the 
Orange County Telephone Co. of the 
hearing scheduled August 16 before the 
commission over the rates of the com- 
pany which are now under suspension. 
The company states that it desires to 
make an appraisal of its physical prop- 
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erty and a complete inventory before 
proceeding with its proof in support of 
the rates which it named in its tariff 
proposed as effective May 30, 

August |: Hearing at New York on 
complaint of R. M. Cox as mayor of 
Middletown against the Orange County 
Telephone Co. in re rates for service. 

August 17: Hearing at Albany on ci- 
tation order entered requiring the Union 
Telephone Co., the Waterville Telephone 
Co., the Oswego County Independent 
Telephone Co., the New Berlin Telephone 
Co., the Marquois Telephone & Tele- 
graph Co,, and Ralph A. Griffing to 
show cause for failure to complete and 
correct 1920 reports. 

August 25: Hearing at Rochester on 
application of the city of Rochester for 
a rehearing on order of July 28 relating 
to rates of the Rochester Telephone Co 
in Rochester. 

NortH DAKOTA. 

August: The Home Improvement Co., 
of Crystal, given permission to file sery- 
ice station switching rate of 40 cents a 
station per month. 

September 21: Hearing at Northgate 
on investigation of petition of the Farm- 
ers’ & Merchants’ Telephone Co. for per- 
mission to close its Flaxton exchange. 

OKLAHOMA. 

July 30: The Poteau Telephone Co. 
Poteau, authorized to increase its 
effective August 1. 

OREGON. 

\ugust 6: Petition filed by J. M. De 
vers, attorney for the state highway com 
iwission asking that officials of the Pa 
cilic Telephone & Telegraph Co. and thi 
Postal Telegraph Co. be cited to appeat 
in Salem to discuss a suggestion witl 
relation to the common usage of poles 
along the Columbia river highway in 
the vicinity of Globe. 


of 


’ 


rates, 


WISCONSIN. 

August 8: The Mondovi Telephone Co.. 
of Mondovi, authorized to discontinu 
its existing schedule of switching rates 
and substitute therefor a flat rate of 
$5.50 per year, payable semi-annually i: 
advance. 

August 8: The Bashaw Valley Tele 

phone Co., of Shell Lake, authorized to 
increase its local and rural rates. Th: 
commission retained jurisdiction over th« 
new rates. for the purpose of revokin: 
or modifying the order, in case the com 
pany’s service is not brought up to stand 
ard. 
_ August 17: Hearing at Hixton on th: 
investigation on motion of the commis 
sion of the alleged violation of Chapter 
610 of the Laws of 1913 by Alton Nolop 
and the Farmers Telephone Exchange 
at Hixton. U-2545. 

August 18: Hearing at Maiden Roc! 
on complaint of the Grange Hall Farn 
ers Telephone Co. against the Lake Pe 
in Telephone Co. regarding an allege 
violation of Chapter 610 of the Laws of 
1913. U-2532. 

_ August 12: Certificate issued auth 
img the Allenton-Kohlsville Teleph: 
Co. to issue $4,340 of its capital st 
of the par value of $10 per share, 
the purpose of securing funds 
which to pay $40 for addition and ext 
sions to its property and plant and 
distribute the remaining $4,300 am 
the holders of the stock of the corp 
tion now outstanding in order to bri 
the total of its outstanding securi 
more nearly equal with the value of 
property. The commission found + 
the value of the company’s property 
the purpose of this proceeding was $!7.- 
yo 


1 














August 20, 1921. 


GREAT BRITAIN’S LONG DIS- 
TANCE SYSTEM. 


(Continued from page 23) 


made in 
four 


have been 


three 


Various attempts 
the past to 
phone circuits 
notably by IF. Jacob (see Electrical Re- 
view, August 26, i882) and Martin and 
in their British patent 
multiple twin cables, but in 1914 the Post 
Office to the 
fact that it is possible to obtain four cir- 


tele- 
cable, 


obtain or 


from a four-wire 


Dieselhorst for 


engineers called attention 


cuits from a loaded four-wire submarine 
cable,” if the circuits are isolated from 
the land lines at the ends of the cable by 
transformers, viz. the usual two side cir- 
cuits and one loop phantom circuit, the 
fourth circuit being obtained by using the 
four wires of the cable in parallel with 
earth. 

Experiment shows that the fourth cir- 
cuit can be made successful in a continu- 
but it 
heen successful in a coil-loaded cable. 


ously-loaded cable, has not yet 


In certain circumstances where a four- 


wire loaded cable could not be satisfac- 


the 
cable, it might be desirable to lay single 


torily laid, owing to the weight of 


wire loaded cables, and an investigation 


the electrical constants which might 


ot 


he expected in such a cable has been 


made hy 
I\). 


It is found that the effective resistance 


the Post Office (see Appendix 


such a cable would 
be materially greater than that of half 
the of the 
same gauge, and experiment shows that, 


of the conductor in 


resistance of a loop circuit 
when tested at a frequency of 800 periods 
per second, the resistance is approximate- 
ly 2.4 more than that of the 
sistance the single wire when 
measured by direct current. The increase 


» ohms 


of 


re- 
same 
of resistance was found to be the same 
for conductors weighing 500 pounds per 
nautical mile per wire and 100 pounds per 
nautical mile The increased 


per wire. 


resistance in the two cases is due to the 
effect of the cable sheath and the return 
patl, consisting of sea water, and these 
are similar in the two cases. 

‘ usual type of submarine cable con- 
tai four wires, but where it is neces. 


Sar’ to carry a large number of circuits 
across a wide river or estuary, four- 


Wire cables are unsuitable. 


To meet this 
lirement a continuously-loaded cable 
ia. been designed and is now being man- 
iinetured for the Post Office. 

his cable will contain quads, 
aii it is hoped that seven phantom cir- 
s will be obtained in addition to the 
side circuits. 


‘tors is 


seven 


The weight of the con- 
70 pounds per nautical mile 
wire, and of the dielectric 110 pounds 

er nautical mile per wire. The attenua- 
m constant of the cable circuits for 
speech purposes is 0.50 per nautical mile, 


vhich is practically the same as that of - 


‘he unloaded telephone submarine cable 
conductors weighing 160 pounds per nau- 
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tical mile’ per wire and insulated by gutta 
percha weighing 300 pounds per nautical 
mile per wire. 

This cable the standard for 
long distance communication before the 
advent of loading, and it contained only 


was tvpe 


four wires. This enables us to see at a 
glance the progress which has been made. 
The introduction of 


has made it possible 


telephone relays 
frequently to use 
submarine cables of a less efficiency than 
the coil-loaded cables previously required. 
This makes it practicable to increase the 
use of continuously loaded cables in which 
the difficulties of maintaining loading coils 
in submarine cables are entirely elimi- 
nated. 

The present policy ts, on this account, 
to extend materially the use of submar- 


ine continuously-loaded cables. 
High-Frequency Telephony. 

This paper would be incomplete with- 
out some reference to high-frequency or 
so-called “wired wireless” telephony. 
This system 
the 
\merica 


some attention 
of 


has received 


in technical press Europe and 


the 
becoming 


three 
that 
destined 


during past two or 


vears, and it is evident 


developments of the system are 
to play an important part in the future 
in long distance communication. 

The principle of the system has been 
known to scientists for a decade, but the 
of the 


volved in adapting it to commercial use 


solution practical problems in- 


was delaved in this country by the war. 
These problems are by no means incon- 
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a range of frequencies hitherto practical- 
ly unexplored (see Appendix V). 

The characteristics of lines at the com- 
paratively low frequencies of speech are 
well known, and apparatus has been de- 
to 
Such apparatus, 


signed which enables measurements 
be made with precision. 
however, is either entirely unsuitable, or 


with modification for 
of 
the comparatively high frequency of car 
The of 


lies roughly in the region 


suitable only 
the 


great 
purpose making measurements at 


rier-waves. range these waves 


between the 
highest note audible to the human 
and the 


telephony. 


Car, 


frequencies used in wireless 


this 
frequency 


Over range, tactors 


which audio small 
to 


importance. 


at are so 


as be negligible become of first-rate 


that the attrac- 
tive, and at the same time the most valu 
the 


It may be said most 
high-frequency cat 
to 


the 


able feature of 
adaptability 


to 


rier-wave system, is its 


multiplex telephony—that is say, 


simultaneous operation of several com 


munication channels over one wire cir 


cuit. 
The 


service 


commercial 


United 


system is already in 


in Germany and in _ the 
States on long aerial telephon 
but the 


services are possible are practically non 


circuits, 


conditions under which those 


existent in this country. Furthermore, it 


will be realized from what has been said 


previously in this paper that the economi 
of the the 
United Kingdom lies in its application to 


cal value system for use in 


















































siderable or simple of solution. They in- underground cables. There are, how 
volve researches into the behaviour of ever, a few cases where the system may 
aerial wires and underground cables over be applied economically to aerial lines 
APPENDIX I. 
Particulars of Representative Types of Loaded Main Underground Cables. 
| s | mecammed A.C. Constants of Loaded Cable per Mile ty 
é Cable per Mile Loop | Loop at w = 5 000 rome re 
Cotte tema) | SepteedSaues | | co | anmaasmn | Cnomemame | heading | 3 
: Be, | Werte |tntugaen| “Stent” | impenee | | FR 
; - [NRE Rane —— “ — sae - 
miles | b obms uF benry obms benry miles 
no — '€ 70 28-7 0 065 | © 052 | 0-v166 897 \3° 4’ | 0133) | 2 55 
6 100* — _— | _ | — — - 
- { 100 | 18 95 0 0575 © 0535 | v-u1092 | 905 /5° 41°} 0-133 
100+ 18 38 | 0-0568 | 0-053 | 0-01074 | 891 /5° 36’) 0-133 
Reisiien. 12| 150 | 13:13 | 0-0697 | 0-0537 | 0-00884 | 864 /8° 40°| 0-133 
Birmingham f|!09:5 |4 14 | 200 9 62  0-0654 | 0 0536 | 0-00664 | 860 /8°7 | 0-133 }| 2-5 
2) 300 6 55 | 0-0567 | 0 0547 | 0-00408 | 959 /13° 7°) 0 133 | 
| 6 | 150 phantom| 6 56 | 0-1056 | 0 0345 | 0-00756 | 563 /6° 48’ | 09-0825 
6 100 phantom} 9-5 | 0-0905 | 0-0357 | 0-00926 | 610 /8° 55’ | 0.0825 | 
ie { 100 17 9 | 0-0579 | 0-053 | 0-01057 | 1062 \1° 4’ | 0-133 
100t 17 32 | 0-0575 | 0-053 | 0-01016 | 1 069 \2° 57’ | 0-133 
Peete |} 12) 150 12 44 | 0-0685 | 0-0537 | 0-00846 | 1031 {1° 4’ | 0-133 
Lananeel 89-9 /414| 200 9-19 | 0-0572 | 0-0536 | 0-00618 | 1 088 \5° 46’ | 0-133 }| 2-5 
2| 300 6-28 | 0-0545 | 0-055 | 0-00413 | 1074 /2° 26’ | 0-133 
6 | 150 phantom) 6-22 | 0 10075) 0-0345 | 0-00682 | 565 /1° 18" | 90-0825 
|{ 6 | 100 phantom! 8-95 | 0-0864 | 0-0357 | 0-00837 | 615 \2° 11’ | 0-0825 
| 
D.C. Constanfé | 
of Unloaded Cabies | 
j = A | 
K e | } 
London- | seo lf | 44 | 0-065 | 0-109 | 0-0208 | 1.208 \2° 35°} 0-175 \| 
Manchestert J|'86°® | | 40 phantom! 22 | 0-090 | 0-066 | 0-0162 857 \2°11’| 0-106 S 
London- 20 | 88 | 0-065 | 0-155 | 0-033 | 1550 \3°31'| 0-175 ) = 
Bnstol} }hize oes { 20 phantom; 44 | 0-090 | 0-094 | 0 0255 1023 \2° 58’! 0-106 fi ' '*® 
London- | 
Southampton lf 20 88 | 0-065 | 0 222 | 0-0292 1855 \2° 33’| 0-250 ) . 
and a tom { 20 phantom! 44 | 0-090 | 0-138 | 0 0235 (1240 \2" 8’ | 0-155 f],' '*° 
Portsmouth} | 
L | = . oe Se i ' i 4 
* 100-lb a used for ¢ Not pnantomed 3 Io course of construction | 
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Some of these are now being dealt with 
and will be brought into commercial serv- 
ice and linked up with the trunk system 


during the coming year. 
APPENDIX II. 


Details of the Thermionic Valve Used 
by the Post Office for Repeaters. 


The valve used at present by the Post 


Office is. a hard valve with electrodes ar- 
ranged concentric 


ally. 


Tests 


The filament is of 


non-thoriated tungsten. 


Connections 


from the 


electrodes 
brought out to four solid pins in the 
valve cap which make contact with four 
corresponding springs in the valve holder. 

The filament is designed to give a total 
emission of not less than 10 milliamperes 
when a potential of 150 volts is applied 
between the filament and the plate, the 


Details of Tests on Lundy Island Cable. 
Weight of conductor per nautical mile: 


are 
107 


plate and grid being connected together. 


The working temperature of the fila- 
ment is such that the average life of fila- 
ment may be expected to be about 2,000 


hours (actual burning time). 


The current required to heat the fila- 
not exceed 
voltage-drop 


ment does 


the maximum 


filament is 4.7 volts. 
ing voltage between the 


The normal prim- 
grid 
negative end of the filament is—4t.5 volts. 


one 


ampere, 


across 


and 


cur 
and 
the 


the 
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APPENDIX IV. 


on Single-Wire 


Ibs. 


rents. 


Ss 


ables. 


Tests: 


Electrification: steady. 


2,57 


Cons 


In order to obtain a reasonably straight 
plate-current / grid-voltage 
curve, it is specified that the mutual im- 
pedance of any one valve shall not vary 
more than + 20 per cent from the value 
at —4.5 grid voltage between grid volt- 
ages of 0 to—8, 


characteristic 


ubmarine 


Weight of dielectric per nautical mile: 
150 Ibs. (dielectric: gutta percha). 
Length of cable: 16.4 nautical miles. 
Sheathing: 10 wires No. 2. 
Date of tests: October, 1912. 
Direct-Current 
Nautical Mile. 
Resistance: 11.0 ohms. 
Capacity: 0.827 uF. 
Insulation resistance: 
Inductance: not measured owing to earth 


tants 


0 megohms. 


Alternating-Current Tests. 





quencies. 





Testing current: 1 mA. 





Summary of results at different fre- 






































With this condition and with 150 volts 

plate voltage, the valve has the following | Line Constants per Nautical Mite 

characteristics : Quf are —_+——, ¢ 

: ; K L @ c 
Internal impedance: 20,000 ohms = 20 ee 3 L 
per cent. | ohms | mit enicso-ohes | uF 
' a 2000) 12:00 | 1-84 ae 0-315 — 
. mele “f° 9 + 9 | 
Mutual impedance: 2,750 ohms + 20 3.000 | 12-70 1-72 21 0-318 67 
per cent. 4000, 13-08 | 1-62 40 0-316 126 
The amplification factor defined by the 5000) 13°36 | 1-58 43 0-316 137 
oe oe : ey Mie 6000} 13-60 | 1-50 | 62 | 0-306 | 200 
ratio “internal impedance/mutual imped- 7000! 13-90 1-44 81 | 0-316 256 
ance” is not less than 6.75. 
APPENDIX Ill. 
Submarine Telephone Cables Laid Since 1910. 
| 3 Alternating-current Constants 
Weight | 2. Le ‘ — 
per Naut 4 = | = 
He elds | 5 g 
Particulars of Cable Length }-——— % g 3 > 8) | Characteristic 
|} S| circuit as “Be 5 § § 
Con- | Dielec- : ; ag Hj <3 38 3S (Zo) 
ductor! uric | g ai z i 8s 
Ss E |3x8| 22 | oe 24 
Anglo-Belgian. =P se “ele | chme | deary uF ohms _ 

St. Margarets-LaPanne)|- 4.9 | 169! 150 asf Physical}! 800 | 11:6| 0-100 | 0-157 | 12 | 0-0178 | 800 \1° 24” 

I11,1911. Coil loaded | Phantom 800 | 4°6/| 0-050 | 0-314} 12 | 00181 | 400 \1° 16’ 
Anglo-Irish 

Nevin-Howth 1, 1913.\! 65.5 | 190 | 150 /14-3{| Phvsical| 800 | 6-8 | 0-100 | 0-166 | 15 | 0-0150 | 690 rw 
Coil loaded { Phantom| 800| 3-2| 0-050 | 0-320| 15 | 0-0150| 446 \O" 62 

einglo- French. 

Abbotscliff-GrisnezIV, | Physical — “17 0- 278 \2° 69’ 
1912. Conavousy | 31-0 | 200 | 200| 7-6f| Preatom|1000] — | | — |= | oos | 
loaded 

angatte I, . 
1917. Coil loaded | 2°°* : 
Dover-Dunkirk I ; 7* Bo’ 
*\ 41-6 1 : Physical; 800; 65-2/| 0-080 | 0-189| 20 | 0-0112 |) 709 \l 50 
aut. Cap eaees ro * { Phantom! 800/ 2-5 | 0-040 | 0-378| 20 | 0-0114| 338 \I" 40" 

Dungeness - Audrecel- 
les III, 1918 Coil >| 26-0 
loaded 

Dover - Sangatte II, 21-0 
aOtG. Coll tended -af| Physical! 800! 6-2] 0-100 | 0-166] 20 | 0-0145| 776 (i 3 

Dungeness = Audrecel- 160 | 150 }14°3)| phantom! 800| 3-0} 0-050 | 0-320/ 20 | 0-0140| 395 (17 # 
les IT, 1918 Coil >| 27-6 om \ 
loaded | 

Submarine Telephone Cables under Construction, with Anticipated Constants. 
Anglo-Irish. 
Temple Patrick—Port voy 
. _nf| Physicat} 800| 2-0| 0-0245| 0-195 | 20 | 0-025 | 356 \3° 49” 
em Continuously >} 22-0 | 169} 195 | 13 of Seamtem| 6001 .- pa —') ow Con i. 
— Submarine, *“ 10-0 | 76] 110|32-7 | Physical} 800| 1-2} 0-000 | — | — | 0-050 - 
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Vol. 81. No. 8. 
a | Attenuation Constant per Nautical 
Mile 
anf Characteristic Impedance, } — 
= Vector Ohms | Real Part, Imagiaary Part, 
a e 

— — alae 
2 000 138 \36° 24’ | 0: 0525 0-0715 
3 000 120 \33° 17’ 00645 0-0935 
4 000 108 \31° 2’ 0-074 0.1130 
5 000 | 99 \28° 63° 0-079 0- 1340 
6 000 | 94 \27° 16’ 0-085 0-1510 
7 000 | 90 \25° 16’ 0-090 0- 1670 

The tests were made by means of a 
rhe test le by f 


“Franke” machine. The open and closed 
impedances of the cable were measured 
and the cable constants calculated from 
the measured results. The tests were 
also repeated with currents varying from 
1 to 6 mA at a frequency such that 24f—= 
5,000. 

The variation 
constants was negligible. 
Details of Tests on St. Margarets-Dun- 

kirk Cable. 
Weight of conductor per nautical mile: 
500 Ibs. 
Weight of dielectric per nautical mile 
300 Ibs. (dielectric: gutta percha). 


resulting of the cable 


Length of cable: 39.155 nautical miles. 
Sheathing: 10 wires No. 2. 
Date of tests: May, 1919. 












































Direct-Current Tests: Constants Per 
Nautical Mile. 
Resistance: 2.75 ohms. 
Electrostatic capacity. 0.4 «F. 
Inductance: not measured. 
Alternating-Current Tests. 
Summary of results at different  fre- 
quencies. 
Testing current: 1 mA. 
Line Constants per Nautical Mile ; 
eT Sts Tet 
a ees = dail 
ohms mH mi¢ro-mbos uF 
4000 5-26 1-40 60 0-391 128 
5 000 5-49 1-27 62 0-387 160 
6 000 5-88 1-23 73 0-392 186 
7 000 6-31 1-20 76 0-396 | 192 
8 500 6-99 1-17 121 0-399 203 
10 000 7-63 1-14 188 0-400 70 
7 ‘Attenuation Constants per Na 
Mile 
Qf Characteristic Impedance, LS 
Vector Ohms Real Part, Imaginary att, 
a . 
4 000 69-7 \20° 17’ 0-0410 0- 1009 
5 000 65-9 \19° 37’ 0-0461 O-J1s38 
6 000 63-3 \18° 29° 0-0512 0-14 
7 000 61-5 \17° 30’ 0: 0570 0+ 1606 
8 500 59-8 \16° 45’ 0-0647 0-19°5 
10 000 58:6 \16° 15’ 0-0706 0-2 
== 
The constants were calculated irom 


measurements of open and closed imp.(l- 
ance taken with an alternating-cur: 
Wheatstone bridge, using an oscillato 
source of current. 


A set of tests taken with a curren‘ of 
5 mA showed no appreciable differenc: 
the results. 
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APPENDIX V. 


TELEPHONY 


Tests of an Underground Telephone Cable. 


A. S. P. C. Type Conductor, 20 Ibs. per mile; Length 4.445 miles; Insulation (d. c.) 
120 megohms per mile. 


























] ae 
Prequeacy e Characteristic | ~ aN, f Wave icsesicomaaaecae —_ 
f ae Impedance : Propagation Constant Constant Fn 2 " ‘ | . ——/ 
obms H uF | qucro-mhos 
587 3.690 670 8 \43° 34° 0 1030 /46° 24 ©-0900 | 0 0943 87 0 00114 | 0 053 03 
688 4320 | 620 0 \43° 21’ 0 1414 /46° 36’ | 0 0970 | © 1025} 87 | 0 00114 | 0 053 | 03 
796 5000 | 577 0 \43° 6’ 0 1522 /46° 50’ | 0 1042 | 0 1110 7 | 0 00114 | 0 053 30 
1150 | 7220] 481 5 \42° 18’ 0 1830 /47° 41’ | © 1232 | 0 1352] 87 | 0 00114 | 0-053 | 02 
1608! 10100| 407 5 \41° 14’ 0 2163 /48° 43’ | 0 1428 | 0 1625! 87 | 0 00113 | 0 053 07 
2125 | 13350) 354-5 \40° 7° 0 2505 /49° 58’ | 0 161) | 0 1917] 87 | 0 00113 | 0-053 Zero 
2911 | 18290) 306 0 \38° 26° | 0 2945 /51° 26’ | 0 1828] 0 2310} 88 | 0 00113!0053] Zero 
3685 | 23150] 275 0 \36° 39’ 0 3332 /53° 12’ | © 1997 | 0 2670} 88 | 0 00113 | 0 053 30 
15 400 | 96500 | 159 2 \21° 30’ 0-850 /70° 4° | 0 292 | 0 804 90 | ¥ 00106 | 0 055 | Unrehable 
17200 | 107900 | 154 8 \19° 25’ 0 941 /71° 32" | 0 299 | 0 894 90 | 0 00106 | 0 056 | Unrehable 
19730 | 123800] 151 0 \17° 58’ 1 059 /73° 20’ | 0 304 | 1 O14 9) | 0-00106 | 0-056 | Unrehable 
21880 | 137200} 150 0 \16° 40’ 1148 /74° 29° | 0 307 | 1 106 92 | 0 00106 | 0-056 | Unrehable 
23050 | 144500] 148 9 \16° 28” 1186 /75° 12° | 0 309 | 1-156 92 | 0 00105 | 0 056 | Unrehable 
24 480 | 153 500 148 0 \16° 12’ 1 276 /75° 42’ 0 315 1 235 94 0 00105 | 0 056 | Unrelhable 
26320} 165100] 144 6 \15° 51° 1 353 /76° 23’ | 0 321 | 1 323 96 | 0 0014 | 0-057 | Unrehable 
28550} 179000] 142 0 \15° 22’ 1 466 /77° 8’ | 0 327 | 1 430 96 | 0 00103 | 0-058 | Unreliable 


































































as compared with an increase of 5.5 per 


Vol. 81. No. 8. 
It has a permanent investment of $429,- 
791.78 and total of $480,397.45. 
Against these stand the stock and bonds 
named, bills payable of $58,009.51; accounts 


assets 


payable, $12,398.12; accrued liabilities not 
yet due, $4,215.95; reserve for accrued de- 
preciation, $55,736.91; undivided profits, 
$1,462.70; and surplus, $5,383.77. 

During the year the company received 
$135,340.64 in revenue and $63,200 from 
the sales of bonds and stocks. It added 
to the plant during the year $115,625.12, 
and now has a total plant investment of 
$414,478.87 in addition to general equip- 
ment of $15,962.91. The plant investment 
is made up of the following items: cen- 
tral office equipment, $32,584; station 
equipment, $85,974; exchange lines, $181,- 
646: toll lines, $68,064; interest during con- 
struction, $5,764; and work in progress, 
$29,743. 















































Summary of Operations of 68 Class A Companies 


for April, 1921, Compiled by Interstate Commerce Commission. 





7 . : The revenue statement follows: 
cent in operating expenses. 
a e * * : ode ‘ e ¢ +e 
od The ratio of operating expenses to oom ee sesso ecceneees ? eae 
be _ ati nae . ; ublic pay stations............ 5 AO 
—<_— operating revenue: f 92 was ~ : ae ‘ : 
a ‘ og nteesippcpguateio \pril, 1921, — Servite Stations. .......ss.005- 3,114.85 
7 , al | | (0.59 per cent as compared with 75.79 per ME os. bndene oekens 33,693.63 
. | | cent in 1920. For the four months’ pe- Other revenues ............-.- 3,128.03 
. ° . in a : “e 597.73 
i Dated ss = carat vuseseuning | riod ended with April the ratio was 72.93 Miscellaneous sources ......-. i. 94. 
£01 remain Same 45 at 600 periods per sec . *e is ves <¢c are ry ” > <y 4 
g constants { per cent this year as compared with 74.15 re $135,340.64 
per cent the preceding year. - . 
5 Expenditures : . 
° 3000 10000 1500020000 25000 30000 9 ani pea eae ail a $ 42,286.43 
Frequency Cc Traffic 32,829.18 
; : onstant G w - = : Ta Cc RE SaaS ee eee ee ee em =, ‘ 
Fig. 16. Attenuation Constants at Differ- rowth Shown by Re NS os ve enced elie 12,403.05 
ent Frequencies. port of a Nebraska Company. Miscellaneous ....... «+++. 15,584.10 
. ; The annual report of tl lz ’ ? — 
Operations of Class A Companies SE EO OS Cie Sue Velny EEE $103,102.71 
; Telephone Co., the headquarters of which . 29 J27 Qn 
for Month of April. 2 ~ . Net operating revenue........ $ 32,2378 
are located at Scottsbluff, Neb., shows  [Uncollected bills ........-..--- 2 399.19 
A comparative summary otf operations a constantly growing business and expan- OE EERE eee eee ee 5,822.10 
of 6& Class A telephone companies for sion of territory and investment. Operating income ..........-- 24,016,609 
the month of April, 192i, and the four E. D:’ Warner is the principal owner, . Non-operating revenue ......-. ceeanae 
. . . . 5 DE ha eededkew e668 @@ e , ). ? 
months ended with April, as compiled by holding 1,109 shares of stock. Other en ‘ 3,791.87 
the Interstate Commerce Commission heavy holders are W. H. Ostenberg, 627; Interest “a bonded debt........ 6,000.00 
from reports filed with the Bureau of | H. M. Carmean, 145; Otto Fuerst, 67; T. Other interest ................ 4,468.0) 
Statistics is shown on this page. H. Mote, E. S. Weaver and G. M. Greene age deductions ..........-+- ih a 
| 2 serve : - > ‘i . . i MONE a éccaseecdase cine oe 20,420.14 
It will be observ ed that operating rev- 50 each. The company has issued $213,200 — Fyiidends NE. c vcicdiadaes 14.2640 
enues show an increase of 13.2 per cent of common stock and $100,000 of bonds. EE cated wacewanennad eins 1462.7! 
-———-For the month of April———— decrease (d). 
Increase or For the four months ending with April. 
decrease (d). Increase or 
Item. Ratio, Rati« 
: i 1921. 1920. Amount. Pct. 1921 1920. Amount. Pet 
Number of company stations in service at 
—  £ « Re eee 9,649,647 3,920,209 729,438 Be aigieco chs snead beeen | Ghebawaenn 
; Revenues: 
Subscribers’ DURSIOM TOVOMUCS .. . 0.005 c ccc cscss $29,377,305 $24,461,092 $4,916,213 20.1 $112,418,237 $ 96,153,962 $16,264,275 if 
Public pay station revenues oe sescecsssoccens 2,102,708 2,003,390 99,318 5.0 8,220,696 7,744,266 476,430 
Miscellaneous exchange service revenues.... 415,416 367,390 48,026 13.1 1,652,726 1,475,681 177,045 1 
Message eee wee cces cee ccceccccvccsccces 11,311,843 11,370,593 d58,759 d.5 43,992,421 43,995,022 d2,601 : 
Miscellaneous toll line revenues ............. 1,246,308 1,131,420 114,888 10.2 5,040,134 4,497,359 542,775 1 
Sundry miscellaneous revenues .............. 651,381 494,056 157,325 31.8 2,590,095 1,974,356 615,739 31 
Licensee POV OMIT oc oc cece cscccctececeess 1,560,585 1,402,295 158,290 11.3 6,366,169 5,577,590 788,579 
RMOCOUMOR TOVOMMO—“DF iw occ cccccccccccccccsdccs 1,559,522 1,461,258 158,264 11.3 6,363,154 5,575,356 787,798 
Telephone operating revenues ........... $45,106,024 $39,828,978 $5,277,046 13.2 $173,917,324 $155,842,880 $18,074,444 11 | 
Uxpenses: 
Depreciation of plant and equipment ....... $ 6,245,569 $ 6,108,070 $ 137,495 2.3 $ 24,679,139 $ 24,200,093 $ 479,046 
All tte 6,374,275 6,135,319 238,956 3.9 24,903,688 23,015,301 1,888,387 
Traffic GMPOMEOS oon ce ccaseccccscccccsoecsoces 12,817,552 12,148,299 669,253 5.5 52,348,905 46,084,607 6,264,298 
Commercial CXPENSES ... 2... cece cecccescccecs 4,235,261 3,985,138 250.123 6.3 16,678,300 15,156,718 1,521,582 
General and miscellaneous expenses ........ 2,170,426 1,811,902 358,524 19.8 8,230,144 7,110,155 1,119,989 5 
Telephone operating expenses .......... $31,843,083 $30,188,728 $1,654,355 5.5 $126,840,176 $115.566,874 $11,273,302 
Net telephone operating revenues .......... $13,262,941 $ 9,640,250 $3,622,691 37.6 $ 47,077,148 $ 40,276.006 $ 6,801,142 
Other operating revenues ................... 3,628 4,653 d1,025 422.0 14,469 20,951 d6,482 4 
Other operating expenses ..................0 2,658 4,591 d1,933 42.1 12,954 17,999 44,126 a 
T ncollectible operating revenues ............. 153,547 136,040 17,507 12.9 566,254 520,552 45,702 ' 
Operating income before deducting taxes .... 13,110,364 9,504,272 3,606.992 37.9 46,512,409 39,759,315 6,753,094 } 
Taxes assignable to operations .............. 3,088,080 2,582,385 505,695 19.6 11,615,657 10,206,524 1,497,123 | 
Operating income ..................--.00- $10,022,284 §$ 6,921,887 $3,100,397 44.8 §$ 34,898,752 $ 29,552,781 $ 5,345,971 
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All Information Accessible to the Operator 

















The large illustration and 
the smaller ones inserted 
above,show the three popu- 
lar types of Acme Visible 
Switchboard Index. 


The name holders, with 
names tnserted, are 
slipped into the strong, 
but light, steel frame, 
which ts a basic unit of 
all types of Acme Visible 
Switchboard Index. 
The whole process of 
classtfication of a name 
takes but a minute. 


CME 





—to save time and eliminate complaints 


At a glance the Acme Visible Switch- 
board Index tells the Wire Chief, 


bulletin sheets, slow, difficult to use, 
hard to find names in—are unsatis 


Chief Operator or “Information” factory ; the visibility of the Acme 
every detail about every subscriber’s Switchboard Index has_ rendered 
number. “New Subscriber’, “Out of them obsolete. 
Order”, “Out of Service”, “Two- ’ , 
. 9 , a Whether you’ve a hundred or ten 
party line”, Change of number” — : “ ae 
1: . hundred or ten thousand subscribers, 
anything and everything that con- mae : 1 
- : “re. ; the Acme Switchboard Index will 
tributes to quick, efficient service. . eyes wall ; 
improve your service, save your Op- 
Transparent colored signals tell the erators’ time, and prove a decided 
story—the written information show- economy factor. 


ing through, gives the details. 


Sign and mail coupon for complete 
Old methods of box card indexes, or information to: 


THE ACME CARD SYSTEM COMPANY 
4 No. Michigan Avenue, Chicago, Illinois. 


j 0 U Pp oO N 
ACME CARD SYSTEM COMPANY, T-S202 
4 No. Michigan Ave., Chicago, Ill. 
Gentlemen: Give us detailed information with reference to the “Acme Visible Switchboard Inde 
Number of subscribers........Switchboard capacity.... ..Number of information operators 
Information calls handled: On separate inf. board...; on Gen’l Switchboard ; by Chief Operator 


Name Individual. 


Address 


















































a tte ——— = 


This shows complete frames 
and method of inserting names 
or signals. Note how colored 
holders and signals flash before 
the operator's eyes any tempo- 
rary or permanent condition 
of subscribers’ telephones. 





Piease tell the Advertiser you saw his Advertisement in TELEPHONY. 




















Biographical and Personal Notes 








Frank Forrest, manager of the 
Northwestern Bell Telephone Co. at Da- 
kota City, Neb., is one of four employes 
of the company who have been awarded 
a bronze medal for extraordinary service 
performed during the past year. The com- 
pany has just begun the awards, provision 
for them having been made in the will of 
N. Vail. 

Mr. Forrest risked his life on the first 
of June, 1920, getting service re-established 
in the town of Homer, hit the night before 
by a cloudburst in the Omaha creek val- 
ley. He waded through flood waters in 
the darkness of night in order that con- 
nection with the outside world might be 
established and the relief sorely needed se- 
cured in a hurry. 

Mrs. Millie Lathrop, operator at 
Homer, Neb., was also one of the medal 
winners. She stayed by the switchboard 
the night of May 3l-June 1 warning every- 
body that there had been a cloudburst and 
that they had their homes. 
Fifty-seven people in Homer declare they 
were saved by her wit and nerve. 

She stayed by her board even though 
the waters were swirling about the chair 
on which she sat and had, in fact, risen 
above its seat bottom. She was herself 
rescued after she had warned household- 
ers to get up and get out to the hills. She 
also saved much property, especially in the 
form of livestock. 


Theodore 


best leave 


She lost all her own 
property but the company recompensed 
her for that loss. 

Mrs. Lathrop had five sons, all of whom 
helped in rescue work. She admits she 
was badly scared, but said that the mana- 
ger had made “Service First” a hobby 
and she followed her training. 

A. L. Miller, president and manager 
of the Syracuse HomeTelephone Co., at 
Syracuse, Ind.—another good Hoosier tel- 
ephone man—was born at North Man- 
chester, Ind., July 13, 1885. 

The early days were spent down on 
the farm, but the grade and high schools 
at North Manchester numbered him 
among the active students. He later at- 
tended North Manchester college and 
Mount Morris College from which he 
graduated with a B. A. degree. Mr. 
Miller is married and has three children, 
two girls and a boy. 

How did he get to be a telephone man? 
Why, during school vacations, about 18 
years ago, he began working as a line- 
man. Until 1910 he was with the Royal 
Telephone Co. at Milford and Leesburg, 
Ind., and that year joined the organiza- 
tion of the Syracuse Home Telephone 
Co where he has been ever since. Since 
1913, Mr. Miller has owned the control 
of the Syracuse company, and is at the 


present time, as we stated in the begin- 
ning, president and manager. 

The plant of the Syracuse Home Tele- 
phone Co. now has 
Lake Wawasee, the largest lake 
in Indiana, together with Syracuse and 
the vicinity. The 
cabled. 


550 subscribers and 
serves 
town is now being 


Mr. Miller is a strong believer in un- 

















Another Good Hoosier Telephone Man—A. 
L. Miller, President and General Man- 
ager of the Syracuse (iInd.) Home 
Telephone Co. 


derground buried cable, phantom circuits, 
and lots of lightning arresters on pole 
lines. He is wide-awake to business in 


the telephone field and tries to attend all . 


district, state and national meetings. For 
the last five years he has been president 
of the local Chamber of Commerce. 

Mr. Miller is a Methodist and says he 
likes to go fishing. He very modestly 
sums himself up as “just an ordinary, 
normal American.” 

Eldredge E. Kent, farm line repair- 
man, of Battle Creek, and Roy J. Cun- 
ningham, cableman, of Benton Harbor, 
both employes of the Michigan State 
Telephone Co., have been awarded Theo- 
dore N. Vail bronze medals for acts 
of unusual and conspicuous service dur- 
ing 1920. 

Some wandering foreign current, on 
October 26, 1920, hopped about on several 
of the company’s lines at Augusta, Mich., 
and occasioned considerable trouble, keep- 
ing the drop signals down in the central 
office and otherwise preventing the oper- 
ating force from giving the best of ser- 
vice. Mr. Kent was sent to investigate. 

After checking the lines thoroughly, he 
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could not find that the tramp current came 
from any particular locality. He patrolled 
the cables without result. Then he had 
the power plant cut off the city lighting 
circuits and a primary lead that furnished 
power to a nearby town, but the trouble 
persisted. It could not have come from 
the interurban trolley wires or from a 
40,000-volt high-tension lead passing near- 
by, he decided. In fact, just what did 
cause the trouble never has been deter- 
mined. 

But, while pursuing his investigation, 
Kent found that the pole carrying the 
lines into the central office was afire and 
that the flames had attacked the box sup- 
port for the cable from the pole to the 
building. Unless stopped at once, the fire 
would seriously damage, perhaps destroy, 
the building, central office and equipment. 

All the cables, supporting cables, mes- 
sengers and supporting messengers were 
heavily charged, but Kent, at the risk of 
his own life, went at the job. Insulating 
himself, he broke down the cable box and 
cut the cables which were carrying the 
current into the switchboard. By the use 
of extinguishers he prevented the destruc 
tion of the pole, which otherwise would 
have fallen across the trolley wires. 

He also sent out a general warning for 
all to keep away from the telephone equip- 
ment. Then he insulated the pole guys 
through the’ downtown district, as they 
were heavily enough charged to be a seri- 
ous menace to the public. 

Mr. Cunningham’s act of bravery also 
stands out among the unusual deeds of 
service performed during the year 1!20. 
While he was working on cable in Kala- 
mazoo, in June of last year, one of three 
carpenters who were taking out a store 
front across the street was caught he- 
reath a falling wall in such a way that he 
could not help himself, and his compan‘ons 
could not extricate him. One of the other 
carpenters fled from the scene, leaving but 
one man to render assistance. 

Cunningham and his helper rushe! to 
the aid of that one man and the thir 
finally succeeded in easing the great wei! 
from the body of the imprisoned 
man but could not clear it away ent 
Cunningham, therefore, crawled a di 
of 10 feet beneath the flattened 
front and pulled the injured man out. 

The carpenter had been doubled up 
pinned closely to the pavement beneath th 
wall, being so seriously injured that |x 
died three days later. Cunningham, how 
ever, did not hesitate a moment, even 2! 
the risk of his own life, for he did no’ 
know but that any minute the wall, hel 
only by his two companions, would dr: 
upon his body and crush him to death. 
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L 
The Policy L 


of Lynton T. Block & Co. is to 
issue the most satisfactory and 
comprehensive insurance to be 
had anywhere— 

Furnishing absolute protection 
at cost. 

Embodying all the standard fea- 
tures and more. 

Covering special classes and se- 
lected risks. 

Selling at established rates. 

Returning savings at the end of 
the policy period, depending upon 
the individual experience of the 
risk. 

Giving a claims service that is 
not equalled elsewhere. 

It is an honest policy, carried 
out in an honest way and gives a 
square deal under all conditions. 

This forms the creed of every 
member of the organization and 
has built up the reputation of 
Lynton T. Block & Co. until it is 
one of the best and most favor- 
ably known in the Mississippi 


Valley. 









































Chamber of Commerce Building 


Insurance at 


Cost 





Workmen's Compensation 
Employers’ Liability 
Public Liability 

Teams Liability 
Contractors’ Liability 
Elevator 

Aut mobile 

Fire Insurance 


LYNTON T. BLOCK & CO. 


UNDERWRITERS OF 
INSURANCE AT Cost 
Utiuities INDEMNITY & Fire ExcHANGES 
EMPLOYERS INDEMNITY CORPORATION 


St. Louis, Mo. 
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“‘Can’t Raise Subscribers’ —‘‘Dead 
Batteries’’—‘‘Poor Contact’ — 


If these are familiar phrases, your ringing equip- 
ment had better be improved upon. 


The Holtzer-Cabot Magneto 
Ringing Motor - Generator 


will improve it. It operates direct from the 
lighting circuit, and independently of a battery or 
contact auxiliary. 


Prompt delivery can be made from stock 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Boston New York Baltimore 
Chicago Philadelphia St. Louis 
Detroit Minneapolis 
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The World’s Best Known 
Construction Tools 


Over three-fourths of the telephone and 
telegraph lines in America have been 
built with Oshkosh Tools. 


OsHKOsH 


Construction Tools 


-—_for over 40 years the choice of big buyers 
and good workmen. Produced from the finest 
wood, iron and steel, in a plant complete with 
modern equipment, each tool must be so good 
that it will pass a series of three rigid in- 
spections. 





No wonder more Oshkosh Construction Tools 
are sold than all other makes combined! 


Ask Your Jobber 


Oshkosh Mfg. Co. 


Oshkosh, Wis. 


916 Tell Street 











































From Factory and Salesroom 


Convention: Indiana, Indianapolis, September 13-14. 





Automatic Electric Co.’s Personnel 
Proud of Length of Service. 
The Automatic Electric Co.’s employes’ 
publication, “Doings,” contains a number 
of interesting features each month, not 
the least of which is a page devoted to 
those employes who have completed one 
or more five-year periods of service in 

the company’s employ. 

Length of service is no less a hobby 
with the Automatic Electric Co. than with 
This the com- 
pany has consistently endeavored to make 
each employe feel the importance of his 
or her part of the work, and to instill in 


its employes. is because 


each one a sense of pride in the part the 
company is playing in the activities of the 
telephone industry. 

To give impetus to this idea and to give 
it somewhat practical form, the 
company awards a service pin to every 
employe upon the completion of his or 


more 


her first five-year period. The pin is of 
solid gold, one-half inch in diameter and 
is designed in the form of the familiar 
automatic dial. 

For each five years of service, two of 
the “finger holes” are set with rubies. 
Thus an employe who has served 25 years 
or more has his pin set with ten rubies 


with the addition of a diamond in the 
center. 

To date there have been awarded 454 
service pins. The following summary 


shows that 127 of these have gone to em- 
ployes with over 15 years of service to 
their credit: 
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Length of service means two things: 
First, that the one who serves is pretty 
well satished with his or her firm; sec- 
ond, that the firm is very well satisfied 
with the kind of service that one is ren- 
dering. The Automatic Electric Co. is 
a dependable firm largely because it has 
sO many employes with that spirit that 
only continued enthusiastic 


service can 


bring. 


Telephone Battery Charging With 
Tungar Rectifiers. 

Tungar rectifiers, originally developed 
for use in charging automobile and light- 
ing batteries, are invading many other 
fields as a result of continual develop- 
ment work by the research laboratory 
of the General~ Electric ‘Company. 

One field in particular where their 





qualities have made them highly success- 
ful is that of charging the batteries for 
telephone lines, especially in the more 
isolated branch exchanges. 

There are two methods of applying the 


Tungar rectifier to the lines, depending 


In cases where a noiseless rectifier is 
used, and floated directly across the line 
and the batteries, a type 
signed for continuous 24-hour operation. 
take 
The 


has been de- 


It delivers just enough power to 


lc SSCS. 


care of the discharge and 
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we 
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ome: 

















Tincar Rectifiers Are Particularly Useful for Charging P. B. X. Batteries. 


on the type to be used. The first method 
is to use a noiseless type floated directly 
across the batteries on the line; and the 
second method is to use two batteries, 
ene of which is being charged, while the 
other is on the line. There are several 
Tungars used for the second method, the 
size depending on the size of the battery. 

One of these, which has'a 24 and *0- 
volt tap, and about six ohms resistance, 
has been found economical for charging 
the 11 and 12-volt batteries used in pri- 
vate branch exchanges. It possess con- 
siderable inherent regulation in the trans- 
former, making it possible to charge at 
one ampere, 40 volts, 28 
volts three amperes on the 30-volt tap. 
The efficiency of the set is approximately 
50 or 55 per cent, except where consider- 
«ble resistance is 
to from 30 to 35 per cent. 

For the larger private exchanges using 
power switchboard, a 30-volt 10-ampere 
set, with efficiency at full load about 59 
per cent, or a 40-volt, 12-ampere set 
with a full load efficiency of 63 per cent, 
or 46 volts 10.8 amperes, generally is 
used. By putting a considerable amount 
of reactance in series between either of 
these rectifiers and the battery under 
charge and discharge on the line, it is 
stated that they can be made as noiseless 


as any rectifier or generator. 


40 


or as low as 


used, when it drops 


stick inside the cas 


floating current can be «ad- 


set has a resistance 
so that the 
justed from 0.3 to 0.5 ampere 
12 cells. 

It is especially 


on 1] 


valuable for smaller 


branch exchanges at some distance from 


the central offices, or where it is im 
practical to charge through the trunk 
lines from the central office. With a 


continuous floating charge, the operat 
is. relieved of the responsibility of charg- 
ing the battery, and damage to the 
tery from either overcharge, or from 
too slow, is eliminated. 


ing run 


A Life Saver—A Time Sav 
The Stacy Load Binder. 
of the 
long ago, published an 
death of a certain Frank Seezch, who ! ad 
been killed in a very 
The pole on a load of hay, which 
just been placed on Seczch’s wagon 
denly broke and threw the man 
such a way that his head struck 
box at the rear end of the 
Seczch’s neck was broken. 
Eugene C. Stacy, of Tiffin, Ohio, 
how the accident could have been a\ 
ed by means of the load binder whic! 
manufactures. By passing 
chain of the device over or around 
load that is to be bound, and hook 


One Indiana newspapers 


account ol 


peculiar mat 


wagon 


simply 
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Knowing that telephone equipment and 
service deserve the best possible protection 
against lightning and other electrical troubles, 
it has been our aim to furnish such protection 
at prices which all telephone companies could 


afford. 

The new Brach Vacuum Arresters represent 
the biggest value ever offered in protective 
equipment. 


Type 440, shown in illustration, is now ready 
to give you full protection against lightning, 
power crosses and grounded lines and to pro- 
vide clearer transmission and balance of po- 
tential between pairs. 


Price $1.50 each 


Complete with porcelain base, fuses and mounting. 


_— 





L.S. BRACH MFG.CO. = 
AB 


Newark - New Jersey E*“§$383Z7AZZZZ 





‘“NAUGLE”’POLES 


Plain or Butt Treated. Largest Stocks. 
READY FOR IMMEDIATE GHIPMEND 


NAUGLE POLE & TIE CO. 
Main Office: 50 €. Madison St. CHICAGO 








CEDAR POLES 


NORTHERN or WESTERN 
Plain or Butt Treated 
cvs THE VALENTINE-CLARK COMPANY, 
SPOKANE, WASH. 
Toledo Chicago Minneapolis 











NORTHERN CE DAR POLES western 


BUTT-TREATING GUARANTEED GRADES 


BELL LUMBER COMPANY, MINNEAPOLIS, MINN. 








Use Automatic Lightning Arresters 
;e only guaranteed lightning protection in the world. End the 
car of lightning. Save time and maintenance bills. 


Fullmer & Avery Automatic Lightning Arrester Co., Illmo, Mo. 


WhiteCedarPoleS 


A SPECIALTY 


Yards in Minnesota, Ontario, and Manitoba 
7 Prompt and Satisfactory Service 
CANADIAN CEDAR & LUMBER COMPANY, Li 
301 Electric Ry. Chambers Winnipeg, bdontnekn. 





Perfect Protection Provided’ 
at Pre-War Prices 
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Nece Protection at Corners f 


Blake Insulated Staples 


Unequalled for telephone and bell 
wiring. The fibre insulation pre 
vents troublesome short circuits 
and grounds. 





4 Since Pat. Nov. 1908 
Write for Samples 


Blake Signal & Mfg. Co. 
BOSTON. MASS. 
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NORTHERN-WESTERN 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange MINNEAPOLIS 
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swivel jointed hooks over or through the 
links.of the chain, pulling down a lever, 
the load, it is claimed, is bound to stay. 

There is no more fussing with boom 
poles, says the manufacturer, no more 
trouble of having the loads slip off be- 
cause they are not securely bound, because 
the binder does away with all the incon- 
veniences and shortcomings of old-fash- 
ioned boom pole. 

The manufacturer further states that 
not only does the Stacy load binder bind 
any kind of a load easily and quickly, but 
makes a dandy wire stretcher. It is “just 
the thing” for hauling heavy loads in 
hilly country where one finds it necessary 
to lock the wheels going down. With it 
one can release the wheels on reaching 
the bottom without backing up the heavy 
load to slacken the chain,—just stop, any- 
where—raise the, lever, and the wheel is 
released. 

The binders are made of material guar- 
anteed by the manufacturer to stand from 
three to five tons breaking strength. They 
fit any size chain up to one with links % 
of an inch thick, and are made in two 
sizes—the regular size weighs 7% Ibs.— 
the larger size, Jumbo, weighs 11% Ibs. 
Swivel joints make the hooks easy to 
hook anywhere. 

The Stacy load binder binds lumber, 
logs, pipe, rails, hay, grain—anything, and 
“does it in a jiffy’—either on horse- 
drawn or motor vehicles. 


OUR EXTRA HEAVY DOUBLE 


GALVANIZED WIRE INSURES 


HIGHEST EFFICIENCY 
LONGEST LIFE 
LOWEST COST OF UPKEEP 


It’s easy to determine, TEST IT. 
As wire will test best, so also 


to the purchaser. 


¢ mpare, 


\ 








will it last best and 
satisfaction while it lasts. 

We guarantee our wire to con- 
form with all standard 
tions as well as to be satisfactory 


IT’S THE ONE BEST PROVEN 
BY TEST—7RY IT. . 
Handled b epresentati 
Write for samples, 


TELEPHONY 


Telephone, telegraph and electric com- 
panies have used these load binders in 
place of the boom poles and have found 
them entirely satisfactory. 

For a complete and interestingly illus- 
trated folder, also trade prices, write to 
Eugene C. Stacy, Tiffin, Ohio. More de- 
tailed information will be sent to you. 


Coffey System & Audit Co. Makes 
Offer to Prospective Clients. 
Owing to the fact that August and 

September are quiet months so far as 
and audits are concerned, 
and since it wishes to retain its full 
force during this period the Coffey Sys- 
tem & Audit Co. announces that it will 
give this time free to those who care 
to take advantage of the opportunity to 
have their accounts put in order to be 
handled through the company’s central 
accounting department. 

During this period the company will 
charge only for the actual expenses of 
one of its representatives who will put 
accounts in order and instruct some one 
in the office as to the few simple reports 
to be forwarded at stated periods. 

Descriptive booklets as to how the com- 
pany can keep your books, furnish you 
with a financial statement monthly and 
compile commission reports annually will 
be sent upon request. Write to the Coffey 
System & Audit Co., 118 E. New York 
St., Indianapolis, Ind., for details. 


installations 


Vol. 81. No. 8. 


Early History of the Wire Manu- 
facturing Industry. 

As early as 1700 B. C., the manufacture 
of wire was going on, it has been found, 
but there appears to be no record of wire 
being “drawn” until somewhere around 
the fourteenth century. Previous to this 
latter date, wire was produced by ham- 
mering out strips of metal. 

About the year 1350, the method of 
“drawing” was used in Germany in the 
district of Lenne. At that time the 
“drawing” was done by hand, through 
the dies or draw plates, but it was not 
until nearly two hundred 
that wire was made entirely by means of 


years later 
machinery. 

In Great Britain the mills of the latter 
period were established and the greatest 
progress in the manufacture of wire was 
made in that country. In America the 
wire drawing industry is said to have 
been established about 1750. 


Six Month Report of Illinois Bell 


Shows Gain. 

The Illinois Bell Telephone Co. reports 
for the six months ended June 30, 1921, 
operating revenues of $17,032,260 and ex- 
penses of $14,204,880, leaving net at the 
annual rate of 7.27 per cent on the ave- 
rage property valuation of $77,777,327, 

The net gain in telephones in service 
was 15,098, bringing the total to 590,938. 


A Valuable Book 


fora 


give better 


specifica- 


Small Price 


A practical and explicit work on many 
problems of the magneto exchange. 


THE INSPECTOR and 
THE TROUBLEMAN 


by Stanley R. Edwards and A. E. Dobbs 


embodies an extensive explanation in 
plain English of magneto exchanges, 
line construction, telephone troubles, 


and the theory of electricity as applied 


test and 


With Paper Cover, 40c. 
With Cloth Cover, $1.00 


Telephony Publishing Co. 


116 So. Michigan Ave. 


WEDIANA STEEL & WIRE COMPANY, MUNCIE, INDIANA, U.S. A. 








to telephony, with diagrams and illus- 
trations to make clear the various 
points. The man in the small exchange 
will find this book especially valuable. 


Chicago, IIl. 
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